The Morphology and Biology of Stenobracon Deesae Cameron., (Braconidae, Hymenoptera) an Ecto Parasite of Sugar-cane and Juar Borers of Northern India. by Alam, Shah Mashhood
The Morphology & Biology of Stenobracon deesae Cameron., 
(Braconidae, Hymenoptera) 
An Ecto parasite of Sugar-cane and Juar Borers of 
Northern India. 
4. DISSERTATION S0BMITTBD FOB 
THE DSGBEE Oi" FbD. 
OF 




^/la/i ~J/TasaaoQa lAfam^ 
Zoological Laboratories, 
AUgarh Muslim University, 






tm mnpmtmt & axoLoai OF $tmi ^mcon mmkn ckwmm^^ 
k mmmtktmvi mmarmQ FOE 
fHS xii(iRE£ o r Hi* fif 
Of 
tm kLium N0SLBC rnvmavsi^ 
1947. 
By 
Sli&h Ifiilihood ^laa 
IX* I k t c r i A l KBA ft«lBiiQm»* •« •*« i l l 
IIX«A«ieiaH9ifi4NlginMiit« »«# *«« • 
I f * l i t « m a X WBBejsM^j^y ^ M^t* * • • I 
1 * ISift Stie^ PKSi* •«« «•>• 3X* 
2« Slui l » l f t t f l » f i ?9 t l »« •» • 3J9, 
3« fiift f i «» ! i l i t r Sfst iBi* «•• 190* 
4« 1 ^ R*«f t f»t ;«t r Sir t lMi* • • • 193» 
S, t i M S i f f i m t 3?st«iB« • • * 204* 
7 . H i t f tR f t l« B ^ f o ^ \ i t t i i « Syt tan* SM* 
X* Biti>e^|y«tloii» ••» • • • S23* 
t« ^ ^ 1 0 ^ o f ^Myr iag* . «* . i ^ i * 
4 * Oopi^ t icHi* • • • • • • S ^ * 
7* I f f net o f St lBglag mi Sost* •*« 237« 
8» »aii%«ip o f %g« p«p Omtt • • • 2 ^ * 
lU i S i 3t&i»* ••• 
13* lasp^ml 3tftg«# «•» «•» BiO« 
14, &»90i»iptiim of a typioaa. La?m» 231« 
15« ZHt atad Capsultt , • •»* B32« 
IT, !>r*|mifl Stoi^t ••• ••• 2i7« 
1S« P&ml 3«ag«« «•» «•» S39* 
m>m i ioii^ttr* ••• «•« sio« 
2$* Sim &lg«9ti1NI $fM%mA* ••• 243« 
S7, fiit Oireuljitegpir ip i t« i , ««« m7. 
^ « Slit Sannms Sjrvtcs, ••« 250, 
SS« tint fti|^n»aiie$iir« S^rfttet* «•• 280« 
fXI* XHIilts, «•• «•« 2S3, 
f n z , 4|>pli«aU<m 0f !^ir*t Inv, «•« SS5« 
IS, !iit«V&tU3^, ••» «•• t57, 
X« Altoi^iatioas, ••• • ••• 273, 
XI, li^lianati^i @f Figixr«s« •», 283, 
fh» stNtOar of tiia m&rptwH&gy and l^loiogy of 8ttt^ a>*ta?ageii 
4ffi§f ,(fiiit) ^ 9 tftfe^ P^ ^ * ^ ptiaent wlt«r for th« P&.JB. 
dip»«« of tht Allgapii I^Xiis lltiiiPorslt/tAllgarli* Biis ii3yi«et 
i s tmtmt&f^^ tn imn^ ^ wajrst Fiifstlyi i t i s a^ i^ cidiaiiUy tmmA ta 
ikliga¥li|th« naighbouriag distPietS|as %mXl as aiai^ p&rts of 
£iiiift| ii«iie« i t is m*Uy am^UMhtM for oafrjring <m ifMsayeli 
vopli- tioth in HM f i«M ftud th« 3alK»ffttov7« MmtmUlTf talis 
pftvftsitstt»s^tts« of i t s ifi<l« spBsa^ distriMticm in sfwrr |AVt 
of iBdiSfOaii eoii9waii»it3^ ^ olioM» fts a t^ rps of ptvasitie vasp 
^ tliD sttsiwits Of Hiiirt^siti^s mxA C«ll«g«s in ^MI eotmtry* 
FlnaUyf i t oaa \m lar«<i eonwaistitly tli^ rotsgliout the jrsar* 
fh« pfvss&t i^p^ imsiii^ tes o1^i«ffaticm8 osi tim f^ yaotr"?* 
j^ QHB^  iliio)! i s «xi iaq^rtant l^ps^iiid •dtopsyasits of wmwty a l l 
^it lioipsrs of «icap«oasys and $m9 plants in IMia* Tim prsasat 
uritiHp bas aiasd at maleiiig a eoqpptfiaiisi?* stiKly of this iassdt* 
fhara a?«| so fai^ i r^rf tmt datailad aoaonata on Vm 
WMH i^ogr of various Wyamm^tmrnm HnMirta&t tmmg thm mmt 
( i ) A eoatvilmtiSQ to tim l i o l i ^ of z^rtli AasFiaaii 
Ttspios map W C^13«0nB^u& C3M9K 
( i i ) Anatsnjr aaS fMioIoir <»f tha honar^ l^^ aa hgr 
R«l*INMidiX<ass (3#^>« • 
( i i i ) fha aiMla1»i«»Masa»Iai' laaehaiiiaM of t ^ ho^^liaa 
lajr 8»B*iiioag»iss (1M2>* 
Ciir) Stalio wBtimtmimm hiol#iieo iaila Blastopliaga 
pmnm (I**) W 0«tn^ti (1^S9}* 
(•) €to tha AnatsHr of imts W I«l^^^»e^ (1379) • 
fha Aaatoagf of UMI ii^ l 
aswoUta craiiiai^lA 
Ciri) Bi^iti^ Hi^ rti^ ^afoas Oteleidiod* 
%r 0«^aaas Ca#£6)« 
m •i«ir of tli«s« i t m9 4i^md %3smtUl to mlm m 
dUit&UiiA •tit^r <^  a memmiA naip vliieh ti^ s not fm% 1mm 4iBm 
Wm wpm^ •mmmmm%jam,''^t&&t 1ms mt mmtmA ftdtqufttt 
fttt«Kttliiii« 2liiif« is m Wxmtm^ mtk m ^is i^ya^fa^ pmeUm>* 
lAVly ^t|yi^i Amtflffr of IMS inai#* A^Xl tliat !»• bi«i ftmilftli3L« 
Is in ttim fofs of fisn famfsMRits of wm^* 
M iBiiA %ho sMiy of .Mapi^ iiAfffsyii ftl iliiBiiBliiggM.iiiiyiilli 
^ s pfv^portiomtolr ^Ma fsi^  aofo aogioets^ tbm. Hio st^ay of 
%lio Iiifo»Msti»P3r aai l iMtt. Bio Wm of itvoJM l^ag *Blologi<»l 
&o»tapol* iw^iods bas oiwr sl»4oiiid all tho otiior aspoets of tlitso 
tnsoets* 
Slw pfosiQt ifo»li ^oprisos a stoi^ of tlit a#sl% stago 
layijag o!ii«f wtaemm mt ^» g|^ o^ l^l|fff»,i3tgy Mf<^ f|^ „f ^ M^I of l^o^  
«itiifo 1)0^ of ^lis immmtm fortlior aotOt i t also ino«ir$(Hpatos 
4s Fopopds iioloinr of tlM patasito ^» p7«a«Eit wil^p 
^« ^wirt^, My, , i ^ |gfii4 ,iRiiteiffi ^f i t iiooatiso of t ^ iiaatod 
tmpB of tlis ppoblott sot ^m his 4issortatloi&» !lovwr i^olosS|ho 
lias alua^ rs U3m& oaro Itet ^st Biologieal p<Krtioa of his studios 
^nould not h9 too amh lostrietod so as to loss its oim 'valtis* 
Bff<^ rts hairo Itoom mio to r ^ ^ Jbo all ^lo lap^taat 
SosoaysiMis m tim sm1»|«etf tot i t ia quito pN»tehl« tmt mm 
mXmmm natoi^ial ai#it Imf hosa svittodi. If so, i t may l»s ^is 
to tho laok of amili1»ilitr of fo^ign litovatimis duo to ^o 
m»M mt (1939*194j^H4ii?i^ iAii<^ ^ i s nmt^ Has startod and 
Iffonght to ooB l^Atisa* 
(ill) 
fh* aialt tn««ot botli mtiv ant! in part« MM imm 
i^impmgta^ staditd vith the help of dlsseetiim tmit? liii»<ml«?* 
SNi iitll»tel«^tised «xt#72ial strttetttr® ma soft«i»^ down 1^ 
5«10| KOH« It was iiamriMhlf smiijoot to <ie60l<^isAtimi !^ laf«s« 
tiiig i t with Po^sslm dieiir<»8&t« &M l^ NbroeliSlorio moid* f&i 
yigoeem of ^^oioFlmtlcm tias almys follow^ W staining with 
Cftf'boi aii&iii*| aisdi later mt Cftrl>ol :criol vns U9@d to itn^vit 
wmry posslMlitr of ino^nplot* dt^ ydp&tioii bofor« tl^ ittv^tur* 
eot*Xd fe® broijght to- ais^o^eopi© studies« 
tim %olosjr of tho admit vnt studiod tmdot bli^ nmlftr 
vith th* fmlp of BQfftx»Oavsi^  and IHlIc^r fXttid# It snr b« iiot«d 
hmm t!mt th« sftoond sta..tjEi prowd to be a nost •noovssfial <a» 
t&r i&m study of {Ibsotaatar** tim imilory fluid (ttaiii) i s siost 
ufloftil in pTapaviag |}afn&ii«iit slides of smsoXesi i^ieh aim kept 
istaot at their tifo ondJi trith the saxisma aso^mt of diff^Kstia* 
ti«m fop d«tail«d !aioi*osoopie studiaa* BasidaSf ^ i^^  st&ia safimd 
tha porpoao of pi»oviding a taaporary bright eoloration to tha 
ragion of tha luseet vMmt ohsepratlon* fhl9 taspdvair phaaa of 
ooloratior* of the mtA$mi^ >/ith a good deal oi tmvomrr diftmtm^ 
tiatlo» helps iaantely in traoing out the aacaot points of 
origiii and inaction and ^ a right aourse of aetion of the ^rioos 
KUiaelea* 
The laaeets vara teapt in Piero^ehloraoatie fixative for 
12 hotsrs and then transferred to 70l alcohol for several naaht 
'Bm apeGi!i«[i fiiwd in i t were fotmd to be quite suitable for 
seoti«»i»o\ittiag and disaeetions for a eonsididrabljr longer p^iod. 
itf} 
ftlifdiult altolioiiAs 7«aelittd, Itms^sm it m* px% inte BiOiiMl 
v^ieli pTOVwa to b« a Host suitable pubstituta for oU of Cadiav 
nood* ,Fy<tt B«n»»Mi instaad of taking tiia sp«e^ ai«(i Siraot isitt 
paimffi& i t i#a9 Iwpt Ijft a mixtiufa of Mmvmm and |iataffiii«%Kr«» 
fren^  tlia ^pmiami ima aul^ jaot to pira pamffia of 5 4 * $ ^ «tltliig 
l»o.lJit« It i^s givon 3*3 bath of pamff^ b€f07« anbt^ NNi^  la i t 
finally* 
fba stotions i^ azNi e^t vlth the lialp of CambiPid^ Ho^^if/ 
at 4«« aiaroat t l i i^ Am3L wBvm ataiaad in lti<liiilialii'a tnm 
l^m alo^liolio soliitima of losla in 90J( aleoi^l vas msad 
for ooimt«r a^iaiag of tin saotioiit* Aftor ^ « saotiona h»4 
piolcad «9 losia stain aatiafaotoriljr» tha^ r wtrm broa^t upto 
absolute aleobol in ^m usual mimmtt Tkm^«m tliay ware transferred 
to 3E^ rlol for feir bours* After tbe tflQl bad done i ts bit ^m 
aeetio«« vere wnmted in (Canada balsam for aioroseopie stadias* 
tbe respiratory systea nas studied both in fresh and fixed 
speoii»n* BesideSf the pToemaM of te^ qporary Mallory stain vas 
Msed for searehing o«t aaiall traehae In the aidst of larions 
latemal riMmsm and the ausoles of the in^iot* 
Tb» sttidy of the ohitinous stn»ittir«s of the Pre^^ i^agiiial 
stages had been imm eseaotly in the aanner desoribed in e^ ssMOtiogi 
with the »lEtemal stwaetnr^ of the adiatj i^ile the £it«raal 
anatoagr was studied with the Jmlp of Borax»Caraine» Ttm breeding 
of %hm parasite was dcme in the l«aboratoi7* A detailed aoeount 
of tl«e breeding teelmiqtw has hewn given in the ehapter dealing 
w i^ %m Biology of the parasite* 
It i« vmgg^tt^ fvff mmh that tm flgui*«f mvM net ^ 
b^pawi &% a <l«sirftd large toala as »^o<l ilravlng papor iias not 
amil»l>l« in •afflciaftt in»b«ft <M to t&a liarld War (1939»1M5) 
deapiag i«lii^ iSm i^tohlma tfat atartad and tiraiigtit to aoaiplatioa* 
ila rapirds l^ttmtim of tha figi^aa ^* uritar had to ^ i t la 
Ills oun liaadt«iirltiiii b«ea»Mi of ttm InamilibUilr ^^  prlntid 
lottar k>^klat in l^la iaring Wm pariod tlMt^  proM,an nai i& 
fim wtitmp emwUmPM Ma formott ^Msf to ^^ pvoaa hi« 
iiaartfalt imla^^iteass to &r« li*A«l« |^adri fcMp t ^ noat faXmbia 
and ladiapimaabia }ml$ mni goidaBoo, im has giYwi dwiag ^m 
period tlia prolilam ma wnS^ <ihmrm.timkfBmA also for tfaa trooiaa 
ha Ima ta^isi in oorreotizig tlia aamaiorlpt bafora it ootid }m 
stilxiittad* m is also l^aiitfai to Prof* M*B«ltiraa f^ potaiaaiSB 
to tisa Ms ii8ll«a<|i^ ppad la^rator^r mad for fii^amoial and otlwr 
faeilitias* B«aido3| h» axteada tfmxika to tha £2diaii Agrieulttiral 
Hasaareli IkstitiitaiBoii SsHii for tha oorraot id^tifioatloii of 
%htf pamatsitOt 
liirpe^ft^icm» n^>«» ta 'tmUl rim ( f i g . %} I t aj^ p^ays tiflAspdiw 
lias®! ^ i l « til® ttit«if.tor *f)i @f t^fi lubtuei fcmis t l i * m^m «f llii«« 
trUmfld* flm ^m tM«t nf Ilk® l r l » ^ # mm jPippiHNmttd 1^ I^ Mi' 
tun %ig «^ 8^ Q^wtiii « f i^* Ct l f i IfSfa 4 s»SK f ^ MiM ^ Wm t t tp 
ftaf!• <^ tiie '*^mp%mfi i t %p»Mi « ^ iMttrs- $ ^ooian i@tai«i *9fv»» 
setoftttir i» t t^ leilNllii Cft f i if%af.Sfi*f!K « i i 0)« UNI «<NilXt «i» 
Xism iMUm tiio ^fA is m&^atijmt 1K» ^I«9« tw&« f l i t f^ i»ptei» B&it»n 
Cf'ifs 9 4 #1 f i» ) is m ai&l l **f** ite|i«d ftpirt^nft' i ^ ^ i ts i«ms 
i t v^g ln f irl4# apirtf « ^ i i tx>m^t^ «lfi«t% in tut ««$tpi ^ «Mi 
imm&$Amtf BnmmM^im ^ ^ f^mmmk &&§Bim i« iistiMtijr i»smwmA 
i«f»ll«d UF lii^ilt afp*ott#iiisif tis@ ' i ^ i maA t^ im»%m« lit 1^3» 
w>b.il,ilir <»f lilii ifiiAi MSMmi:!!* fli« otml f®9aii is lo#at«a v«i%ml. 
mimi^m of ^m 
apt «iiri4i»k i » Hift 
«!it«ri^ #t«}l«9 iwmlmg i^iiii ^m mimtM of 1 ^ i ^ t ^ t n ft p^H^ 
•iiifflir o^tiMNm til* 9mmmm» t% f^m m ^mppm^fmMsig in^mtmt 
li^ »i«Nl^ ci«#. fstii &f i t s lumt i^urtimg fmm m p&ln% ta i^i l l r 
•iit«rl<^ ti> t ^ |ieft^fl<»r ft»ti«mi&tlaa -of nm mMi^^ #f tSMi-
•IdMk %smfmtmm i» t ^ ^poa:!*! will Hi wmm&^^&^ml Mi»m%ijm 
wm%m I t g«t« iiailwsml^* Bilt 9at£iiPi §mmm a» laie « i ^ liiit 
«f iie»»^tl#ii iM i^nMi «ti« IfttiMt msii. p&^-^mtmf, m», «ftdi|^ltfti| 
l&twm&i eteipitfdl vMgg* 
Ban, iitlallil...)i»tign^ C?^ * t.^osi 
silt pm% 9««tfIt&l iittQ»» ! • a^  4i9ttJ^t i t i t^t* tiomliMi 
w0miA 'Wm i»ri»^ m&A MtmmH «i^tos of t!i» §&nmmm. ^tmih mA 
#f tltis aittiv* Oil ftaisf^ini tl« tentimi 9ft§i<m of f^ttstn ^oaiilvt 
irit^ tm mamte^^mMm iian^tt^"Ai ipatmNi' niiieii I t la iaelttitiati 
#f. Hi* ttti^^Hatl «itti!t««. ]^^t«« i » i l ^ luit m^ is^p^m^sma mtw 
mmh pott «8olpi%«i stitiivt ^mmmms mm tmrngismtSmk talltft tlio 
»f@#t«rioir t«e»t@rlil ft¥^APim* M it e ptK 1 ^ fott «««l^l»i. 
yiift .It |gpti«»t .tiu^poimiifig t^ Mi imemm ^mmsXky am MWm3^9 
«ad |ji-«MPi l|p»ii th% pQSt^ HUir t«a^flA3. p i l t i l l 
^ FOM I^iii Ik %0m^ wtX wym ^m fmrgim of ttimmim 1% 
9#t% i«ni^ I^ ^Ni CVifS. i H i * Pgl^«-SiiiiiMriit^ ^lia m^mm wmm 
9iK4^ dtoMl iMisy' imm wmm^ .^* «iib«»i««il «i%titt t«fas %«iMMP<i« t ^ 
4$iimmmMWk latd ti«» p&vtt• llw nm% |MP% i ^ i ^ tt&yte HMM 
1 ^ $M^tm$mt tm^nmiMt ^% .aai msM wmit ^ m iriAtv«l. «&9ilii of 
a 41 §• I t } 4mmfm%m Wm mB^mt WM ^ fht<»tti9it«i f^ l«e 
Cpott^gtM^} ( 1 ^ S 4 t f i l l I^ NMi ^it v«e^%i9«B«lliiii t t i t ^ 1 ^ 
Hdyi t»t t ^ i ^ ttttPi^ ^nOMl «^ ti^iwr ttSt w tlit l^riSitvMd 
M^ I M t<iiii#i tijfmiiiiiniii 9tf^NM I M I I t rnFiiiiT #f t tjtoflt 
i t i l t «^u«p|tt Ci lP S Ife i ^ i i i l t t iBMfiii I t ^rp^tMiil iHii«»ttt« 
tali^taMl) iMdydnf %tit IMBi^ MdL •Hntlft of liNl 'INMNUMMU I^MI 
M l ^ t (fipl« Sf t t f & #• fflll t t i 9 t t t tnioa m ^ ^ t 
wnwla ®f liMi fttimMi CyiiM 8 H 11ta#l M ^ ttiivtiiSyif 
imiei^iK^ ^l i f« «f'itiaO; Wnrnm &mtm^ M ^tiM mf iM wemtm 
t ^ t Wm ^m ^np^tcr^l aityuNMi mm 'm^m^ty ani te^fm ^ » .f&ft-
$9mX iMmi ^i»h ^9% ^@I4 ftport 1^ %'im %3^9t^^ lfi»ii^ twritui 
lAHi foSat %^ Ki»fi  h0 MA fm%- mmftmUm^ tsm fmeim^imt of mmt 
CFIft S t e ^ ) i» an liffwt«4 f^* %mi!iS«i ^ ^^ imme mm^ 9i 
tmmt m^mriM a t ita mpx p<o«nai^f Into t ^ i&mm In l^« l^ ^ni 
ef a issftH foti nhitii eoat listp S Iradlw Cfigs aft imi 6 liffi)*? 
Isa^t f@iK i^m f&iats of airti«uis%loii. of tiio tvo osaNllit«s of 
9«fftllit to t ^ iron^mi M»ila of 13^ OfoalxiD. mnA mW99 «Ni 
l i i^i lai mB%iM'a%mt$m. of »i»ait»lo« is osuxod *f%maf&M%m»X 
mtm^ (PIgd l^M m}» tm w^^mfim.mM Joins m^ 
l^r^oitosial fti^ifoi i^ilo i t s aatoirioF stud t ^ i » mvmM w»m iSm 
cst«rl#F ai*tloi;aiitls» of Wm mm&'M,m m^ »«t$s tlio *%lito@ftl 
rn^xm^ iNilGv tii# oortospon^ing ^«# . 1 ^ i^ Ui^ Grost9i»a siztiaNi' -
wsSmm%%mX i^jmsmk'^m^^ mmAM^0sat% of «t^gi»m|.'<«^«i|(l^^t 1 ^ 
^ tilt iwBm fm% of i t i mUl Cfif* ? a^  t9 ll)« 
tiilii.niiia'iiiyfill cyt#»# \%% * s ©s) 
^mm not fmm i f i^ it* X% i^io ^tatta HMV ^ O i^stoeoi •a^if«f 
iRtt Vmm t9«> tiAliitilitii i t s liiKititif naS 4#^ »»t MH^* Into it* 
f!»KP« i t ft i i t t i n t t Qi^ idL^  |pi4g« MiS ft @iy«mlijr «»eitlat tftlttitt 
Cf ig$« 1 & 3» 1^) ftlTwo^ tilt omtJUir; JO^c t^* 
i^«ffll ,ff l i t m l tfiWfilf!i> W^xm%m (figs l^a # S? I^)« 
I t 'liftt %Vtmkf ysmm .?i#t®i Hiat ff^ot Mt no t t t e t i lioy^ cift* 
r l t t 3yftt«pftXI^  ana ^^miliir #;» 1^ t ^ fti^smtt of t^emttl tutiifiw 
'ftai mo ftl^pi^p^ of tiio i^fft»iftl. atttiro* ^ i t s vtntf^i wtftisi 
tlwvo is tut i^ i i tami smtixyo viil^ii 4s8ftvofttot i t ffoit ^sm oiifOBi* 
lSmm% ^ o ftf^ft of Hit fito tc t t^ ing ionMfevd. fmm ^m la t^. if 
^ 0 iKtttBniO mA ism^%m% tiio ^ ^ ^ i M i tutiuM oa s tot tlAlatd at 
*llPtii#*» f^ uliolo of 1 ^ f»ofti i t |i*tiilA^tlr mmmiu k amNNrnp* 
lost tisilmr irioir i t tsiliiii up t^ fimtt in tiis a^iNHf *ftiiiiot t^ 
the IttaMw^iiiftO of ion tegtoi^y lil0* «lwi Ho iNifs*fNo fraat i t 
ft i»Nliftii ii!^i?oi toli^fito oxton^ing ffoe t ^ two m&%mit<m t«ittrlft3 
9 i ^ ttf ftiKl iml^i i i i i ^ « soiim oootiii^t I t ftfpft^rt ^mt 
OM&liui %M M tlio fc^»i togim, fitit i t ft viotf libioii l^O 
^9m v^mU W ^imm^m iwm la hit ^ftr» *f^ aelffiriliMi %t ^H 
ii« mf **tM fsponi niuftllr ^soliidtt thtt ^tm lamwim ^ « 
09»nii»t liKtt Hilt t i *it«i% In wm^ irnm^^* 
ifUM ifffS? A m my* 
«p|i»p||r i t U hmmS^ W ^ « iflfi^iBta i^tor* i ^ amttrl<»f3jr %r 
m$ tJBm®l m^mm* t^ latl«r U not iMMiil^  <»^MHFmU«f f ^  ^m 
wmmm* Wimnwt ^^ ^ tit^itoi imff eUm t& tsm mtmimf 
sawmill of Wm mmimit tmA mmmHf tm wp^ wm§iM of tli« 
fifff^flff onm% 3^ %^ # t f tie) 
CM virtiK iM m^mmlH^ mlli»& tiMi top ef l^ w iitud* ISsSM i t 
SI • aifttttr 0f fi«t a^t IJsit«i ^ 9m m^mm* I t !!•• iMitifttft 
nm fmim mA Wm GmtpaM la iMtntia «Ni|0tti»rio9 ki9t^ Nmi of tlit 
tuo pni«# 1 ^ iniil. tapSi«tttIai> af«a ^ t^ Mi vnptiie iJitiiiiMg 1 ^ 
oeiiPLi !• ««Ii«l ^Qmfilm trlaagliF itf Snjama in ma^* 
Ifit^ iB ImAmmm tlit @«difilal tisttiMi and tlm p0t^ Hri<v iMiif «^ 
^m mviSum m^mmm fmk^mltf It i» iwavofttddi ^ ' flmi«f»9toiiil 
M^P«| l^ll it ^ ^ M ^ t l y i t «StilBSS tt9t# fl»Pt«X« 
flMi n^M p9t^^io9 imil #f M^i- o^ foaiti^  v i ^ m eimtrai 
iq i^miai Cf99fi»i» tsft«in«s> ec^tiJli oe imst mi&r $ftrtitCl)aiSlaili 
itiliiliitgCyigg % t | ai a? @§}, TIMI fifdoifital aym « e t ^ i ^ « ^ 
. f t l tn i l f r ^^^ r * %t fp i l ttt p ^ penl lyptftt MNI i te '^fia^ml 
wUgmmfkmm ^ ^im #Mitf i t t t t^ni^fi* i * ^ io«t giuft H i t 
®t«i|Rt% .ini im wtt^ 0mm^. Wmmm in mm' ^ t 
«ra% mm% $B •e»|p«l fiiui 9^ 1% i«Bft «• ^NMiiMlftS. 
p i i t it»ii pp»tfiii^ mm wm itgrp&ttdMl ^ t i g t %• ^ ete ft pd^ 
|jOii» iwim 81^ i 1N^« 
iiuMft ^m^mm taw l^ cmiMii aad ^M^ oo^lf i t ^ 
i i wtm waiSmm$ la t^ft I ^ P M M ^ #f ft dMn^^tft mm ^f 
901^ «til^%« f l i t pmmm^ if»it#ip iiift « | f« i ^ itfttotsM ^ft 
pm% i^ WM m%mim i t ft Ml Wm%m m mtimmA i t 
im wm0m n ^ l ^ tpwMMi tvwp l i« 1 ^ 
i^m ft. tmt f tv i^ i f i l ^ ^ i t * 9BI»« Hit tc im^t t« iCf t i i i H • AvItMi} 
ftvt iwnta I t pwvUNi cyHtnliil l i i i t t ^ t tut ftrti«ilftt IM^NI ^ 
^ t :i^M«^l«9 i ^ iN« j^pt^mmu 
tfH^iHSXtMt ^ ^ ®l^ « 
' mm m&^mtm I t vtpNHMelti I r ft itagit j t i t ^ngUl fttlifft» 
'9k 
0tim s # f ft) t«ii@ i^ai fttt« If m» hmi ouptoat l i 
m m %§ m%3mt am wMM§am& l^ptai ^m &t ti# 
^ t Iftttw ^m tax Its Hewr f#lata «r w t m «^^ ^nt 
ifftU lalMtt I t I t M ^ itet %%• mtmflm m& 990^0im wii^mM . 
mm mjmimUm la iHuft t t iH»toi iMm* fti^ %a» m, Imirim tlit 
^mt^HMl f i t iMait I^l#itl7 IHMONI «adl. Sttiar i^f ftieyH 
fi i f i l l i^ «o^i«t mt^ «^t «f tto oi^ i«r H ^ w^ ^ ^ 
»i4ai« or Its lii^^Ci^ipi at HI* Bi^t t t t t )Mft>f« s i^ t te ttw 
I pitiiat «B«Mtt im btti»itii flii«Cflt: att ^ ^ « 
t f itot4^ p«ss ftii S w i ^ la Wsim^ 1mm m^ mm 9«^p«»«ttff«lr« IMr 
Hi^ Pt onSir MMhi ft Ma%l«a of tiM 3|jS<3t w^mmK& to aliotys •»€ %««• 
fSMi viatNdl mvitmt of « i ^ ^mlsiNial ^m^ tm»^0im% Its 
pei^iari^ M l f Is f^isi wim mm $mm snafutt mi m$ li^pim^mM 
WiMm* fNif ««• xMViv f«s«S ilytetir vl^i <»i» «ii@tiict v l^ . in* 
wm^% t ^ t %%»i»«Pt #f Ww^Klmml WM§% la lM^«i«& I^MI I S 
4li^a«t3|r vlsimt la 4imml .vlsir* dsmmn i^tM m 'mmfm vl«f« 
Msettlafii Ma tid^ MINI Hsva l^st tmt^ mmm^ idtet l^ t r 
tamm w i ^ eM WK^ iiftiiF ia tii#lip f^t«pis» Mif« Oa SBM»iti^ ' 
imm ^Mi afi»^«MMdl i ^ l ^ ^isst um m^m^m s i l^ t i r aatu 
Wmi isk im wmam (fig n i ^ } sail m§ mmi0miim3M& finpt «B 
wigi mmlmm m^ hmm ^^m^wiMA W s^mt^m_ la. homy im&g 
l|ili t^meeim U^mMi mm ^mmtiw •% its 9^0% gtvtt 
^ ft fati»%f ttottt ftai %mg mlm^tu t^ maim '*i 
%m%mfMl ftii#* 0Pig «I« lt)« W&m ^^ml AM iH a^Pts !»«« Wm 
wrn^mi wum 9%imm to ^ ^^ pfwtfmiiiBg «i% i^»if«p. Its p»lat «f 
l i « i M ^ iiSB t^ap mmt liMia^iit iMi«Ai»l% fti^^ifiiii^ of ^it 
MttA uftUU Xtt «#i«iny i t yimU sat i t i i i r i iM iM^- tms aato f t f t t f 
l ^n l .ifiHr*'' I t JUi tOKpottdi «r em^ tiNS»i»% #4U«i *aiiqp# 
iHlt l^t I t i ^ ^ ^ ill ftis tilt ta^Ksaia J#iii^« Wm mmpt i t ^.ppMU^ 
ftt i t t itwi@Ai ta i ftui: iHi*oft4 t t ^ « i i t tftt «»s CFig« a^i^s&|iit 
M t iftft ^ | « S!lt vt^tifti 1IS31 0f stttft t t i t t iifltftl tot i t 
itifSiP tMUfiiafttti m fvtfviii tiMitt f t r 19^ prt|«et«i ytjtlti i t t 
uttttmi mU t f f t i i i t i to f i t la it« mmm svt Iwt wmmam 
^Mi iftiiMiii ao^lfetl mrnimUM W 9k mmSimm ^MMh tmtt^ i t In tii* 
iy»ii i f»l0pg «. iBM^ il3Hi fii|i|«otA^ e&l%M * iMit«n^«r* iilii#i 
iMMiiaiii MI0% iiiiBtiiii &£ tiM iliitiLi tfWMPt i j i ift.|liiA *Bi i i0 l^* 
CFip^» l%l%l%3A# l « i » | I M M iMdL 1 ^ i t 4 ^ 
iMRtfftl. t iSt CHIP l ^ l t f l S A l«,1^^Nl). f » l ! » r Qtt i i ^ 
lAtttfti « f i i ^ ^ Wm pMm3L Huffs iMmmk itmri^ « i l i t i 
*i#ti«iisy tBmW0$m§ SJlflSflSyM 41 IS* JUI^)» f^ist 
v«ii^»t ®f ^m iistai pupt 1^ « i i t i ^ C*iit mku. mm^m 
tn i i ia t t t l f i i i li&i ^t in I tnt id ^Sii9B4|l i i* ttti»iaa%i<m ^ 
fHftilN^ a31<e^ 1 ^ f»»««4i»f i^»iayiis «o f i t iftio i t * H ^ | « i i ^ 
9ii%set stiisNil %baA idNMWdloBti A ttiaEawMdlty en i t t sMBdtaii loai ft 
iMM^Hfil^ 'ilft i'tt jftittei imftl ViUl|NMI'tiVld^# UMI #6Mliadl1^ 1^ ^Mit 
l#tiit n t t into tte iMtttti^ir «c ^« oi^ Kp iNMiliS it« i t i t nmt 
l i «K i t in t vit l i 1 ^ i S M i f t i ^ «f .fftl^to^ Hi* ip«Mi»ibeit |«iRt« «f 
im #f ^ts 
p^MMIt In 
$^m «f tw> 
mn mmmmt tmmtm mmlm 9KH0im%m fmm M^i ^kmM 
i^mMm im^»i^ m&^mUl mm.^ mm i t lutipltd Igr M«^ !ii i^ • 
^mvSim mk tm imtwcMters&I m^m of Hit ioapo^s ir^ 
Itfflfl'lltiyH i^^  ^ll^^mH^ #itt9t1Nid l^ ** ^ i i i * 
. BIO ^9«MMf» 8mi»^ It ttcmt md ofiglaAti^ iiftip^ fiOM 
i»ft3 p^nir tyins i ^ '^emm o^Hfa^ of tuo lAtem l^ ^^ tfpool t^litt 
olowi l» tM iHte ^ «iio &p%$m ioeiMt* It i t tiio lAxi^st mweliM 
mA i t l»t«rtoi i^ ^oni^  o tii^ lMt ^ ti^ irmtfo*3yit@fftl. lui^o of 
tbi y ^ of mmm mm OI^ MI m ai^io'siiit ocMtoi^ t?* It i t ^ o 
of ^m ms^imm, fMi. ota ^oof^ovoA nitb l ^ 
of astomiai^  in Sagmi^ a ifMMa^ ffi^  %mmvi\MiA ^ £»t» 
BM toti»e^l iopilot i t %%m0mf autolyo iMiidli otiglmt«i 
ic^tal tiiyf^o of 1^0 ^m^ml fogioo of 
toiit«^pial mm^ It i t im^ t^oA k$. ft 
ISt 
ii9f>tii|, ftiydyi (aC t lu i 
Cftf• 10» io» t i f M « 
not i^m la i#t»il, Alwut 
m% mtm i t i i wi^ ^itlv 
^ 1 % 
im 
efts* M»ai«t)« 
mXl mt mm^M I t wmm.^^imm^ tlii «9i9« 
iMlf of ^ 1 pwfO^mX tiB ^ ptdl»^« fitit 
feta.tt^ dtsttiit tua^ hm am Ais^ritmi tr 
^iit it« Wmm ini Mp»«i^Ir en tlii »ls of 
Cflf* l i« i»* 2i@)* 
of 
l^m 
m^tl #f i««]p« aeii 
w» i i s t l i i t t i t 
iivwe^fi 40wnfKNI* Sa m»ml ^m i t a|ii»»ars iiigntlf mjm^^^A 
IMS t«iij^i»itiviii i^ sW^aii «itt^ii @i  %ithm 9iM 9f 
^stm iM^bmm la dt^ Mr to oiiifiQot i t vi%fi ttlyftits(Fii« % 4 7» €ai|h 
tiMi «6uwet«t lmm%e» %MW% aosistibe^ W ^imflmm, la 
foMticaiftily wmmi^lm t ^ 9Mmtm§ of tuo Ia%9m of 
^mmm ^m^ tn tiio^ m^8l» aai iag^ption tliosr itffwp f^ mi Hit 
i f f ff l f tmff^^^^*- @? It i8« l | ^ | « 
f^ o^ l^ l^ iffBX to ft wmssmmm» foM teviiii; i t i 4o»«ii imSS 
ontfiiiHl ifitu o l^ofti foitorioi* hs^m mt ^m isktmemX smi%m of 
Vm oSji^ oft], aat^iOF tifl^ em* Xts viiitrmi w&il f^tti» m% ito 
yostii^ot i»d iNr t^ io ia^rior mvglm of Hio iopsaa voii of mm 
Ummim t» «s««rioi» diipootloK oaa Uoo voot^ ml to tim IS^IM* 
Its aatoiPior oiNHi olj»o% rooiiiM l ^ tip of liit IAIMPW* fl«i 
w a t i ^ siapfteit ^ ^M iqMi^ ovyiix In itI mmms »vm ^nrolopo 
o Pkiir of wmmy oolcpotii^ 9oa» omioi •M^mmm^imt IMHPSI* 
( f i f« 8 |» BSoK lIMIli U» g i f ^ illiOiPti^l to A a i t t l ^ t wm^%M 
Crit* 7 ft ^« mM oilglmtii^ iwm tHo eidiio of ^tfpmm 
mMimksr iost«ri«p to m$ mt^ln of l«l»r»l oMtiotiii» <^  i t t i i i t , 
MiioiMf f^» iiSaoot isftfolioi ana ir«ttti»al t© t*» U^*o|. 
i i ^maMitut if ^9f mm tm m,»Mm% wwml^^ im 
ISm^ wimAiWLm mm nigitlr Mi«i«ttM4 trii»g^4i^ •l9tt«^»NNl 
wptltf^ OAting with tim 9mmMM ^itli wi^'< %%9 litip of ^mUmim 
mmi^m ^nvmUfpt^ nt wmiw m^tme lba«fti aiiil»i(fii« 4 Msit tlM 
^WN^poditii psat of tlio «miiii«ai inftJUt* But &p«i of tho swnitmyi 
miia^ i« oo3««»«i lili^% l i tnj^ p i^ng imS folatod, IN^o OKO wmBf 
imf too^ Ixi 1 ^ m^^mfim^ pti^ of liieia^ &yta of ^m Ismm 
f^ MPo i«« tuo im^Ioo iyii«r%td cm omote MoAiMo* f^ fltevot 
of iMio otif inato «o 1 ^ %mm 909% of t&t t i ^ noU of ttoMi 
biMnd 1^0 i^ ro* fite«o fHapOi mmm»m on o a^iglo otoiit opodNmi 
iMflli oo#i fin t ^ QRitor %of»i anglo of 1^0 isiui^ iblo oilil^tly 
Isi^ otiiftl to its «<»i42rto» Z% nor ^ ooaitd ^oiKlitot^ wooio of 
1 ^ n»ii£%llo| ft i« 4« lo«3|» 1 ^ i^oni miaoio ^Mm is aiiiflii 
oltoti^ v aM ^ifi<»r o»o iBiMo oo %idiioto# m^lo"(fif#4t Sto«4}« 
I t ^mtioto of t diiitiisot siom i^ of misolo fl^»m f ono ^igia i * 
t ^ on t M teoic of tiio hmA Wlm tM loin^ ^ tlio fOfOwm 
1^0 otliif mtUlm ^^iM ^m oyo oni oUo fvon t ^ 
of t ^ lioo4« Bo^ Pmm ipran^ s of nttiolo filo^oo ini m o mUX 
miion ooio ftt ^to fjmm boooS oogio of tlit 
ioao of t^it ooBi^ Iox ioaio&toi Hist Wm loMw oni 
aHidi^ iNi tittvo 4oif^ o|HMl o ^B^lox otgan oopolilo of fyooticmlng 
•mftiii^ii09 fern mn P&m mB^mm»qm wmn^m t»»i%»ii|%tiP'#o t o n 
•vit f i t t«f | i till j# wiiiit i«iti|im« v n ^#B|SaKi Jamil wi^  j# 
fi«i 19%ri9 m% nt'm ^^m tvitvi » ^ $« mam wm $^ %m^ V^*%p m^ 
•^^ ti%lii »&i»i$iifi»i%«v %o««i|p mum nm'^ •vnpwi 
iElJBe if $1 «^i|% pi«nM^ ^m mo mi%%*m %emmi. mts, *^mmJ9m^ 
"iffpmm %f 1 1 ^ ^ wst^f^M vmmB^ •wi$m #if{r|t « §« 
•if 
WbB to tiinffft Fiftfi iA fiifiiiiiiit His intwilyi^ * flM 
• i t i i t i i t t i iM i t ib i i« ym wsf^ vaii i« iMjiii*iHi»ii»« M i *ii* 
! • #HPiill|r gMMMi if&tifb Hid* i^kot la %itif*«i l« i 
( 
^^Ww^iF ^P^I^^T ™P^^ ^^ W ^ P^wUBI^^" ^ p'^P wF^f ^^^l^^ff^^MP^Wl^ f ^B* wP ''W'^V ^iMwwWHpMllF^^^^'W' ^Wp> ^P^B^^ ^B^"* "WWW '•Wjp^ ^P^Wiifc'^I^IP^p 
alad * toof• tmm m i l t Cftfit S9^  S% ^ dif at ife ai« i i | ^ ) * 
A M M M M M B iillM9l9fi|f t|@ia!fif||!t Itt^ mil l iMNttl elSlii^ g||g '^%|,y 
90tt«»iMr t# tlui !»*•• of %m lliNPia nima p»«^rlii>lr VNr • » • 
^WT^WWJPP ^ P " W ^ ^ ^^^P* w'- ^WJB^^'^'^^p ^W^C ^^^R TBPT^I ^P ^ P ^ ^ ^^^^V^^^^*MniRMV mF^^^9 '^^iW|p 'WW^'w iUthtM W^RBW^ ^^^W<H*Wh^W 
iMilM ^MiU %ittf% iiMBij^ vilit ttbt PSNif iNiliii tttiTiltiliifl wnet ^Soutt 
f p w u * i pMHMit f iv ^ * siliimvr <i^t f^ ^ t « f late IIMI 
i^«iM!>&t« « t « r t i ^ Wmm ^m «»titl#ylr 9iae«d M« i i angi* 9f «ia 
q^tidyitt pro«NNMi «f i l « i^di« fNi m^tg%Sm iM mA Wm i a i 
a0iiimt«l7 Ma«R»tliMii in Sta j^nntlMil lnOf» tiliila i t t t t a t t l 
inaf ^immmm |ppi^ bai3jr ^pead»r« SMI <»litiipfifttlo» of Hit 
UMI IniDiMNHfyiiit -laitiMiAiljr it ' #<iffWNNt e^ vop wttli liftiMi-* Hut AlstiJIt 
^M Hit tMifi^t tutipNNrt^* Bu t^im iSiiiff 1 ^ pr«si»«t t f IMI IW «r 
tmistm (MB ISit ^niMiHitenms toi fl^HSiiijittPt UMiii tfi^iauiii la •» ftew 
miwm of t ^ ielaraititti ft<l «f mm wa3X moA m'Wi %% 
1 ^ liMilAl pilfi iMtVii fttft tlw 4littal wmgixm tf 
«» !%• |Al»m«»iiViBtrai ms0m iflm^ IfSy4 41 3@* lAl^l* Wim 
*ll«iilift*» fbt Iliiayt ^ftt Hit i i t t is ir l !!it8iitane^ iiftl3at(t)irw^M|L 
nftli iMeii i t da ^a i iv i i t i <littti p^ l tc^ t i ta of ^it 9tti«t*lit 
t f 1 ^ M t t t i fiNlita t f |^ riMta%ii% t ^ t i t f t t t t i^latti i t t t t l l y 
t# 1 ^ ^i9«|ili»i^r»«* t% i t i l f f iPint i t l t t i iat t a t l a i ^ tta^mlSf 
fitwrii l i t i i t l « aai a f t ly ^f 4^to*lat«mlly ^ImmA i M l l t t a l t t l 
i f p n i t i ^ t a t i t i HUmie^' t a i ^pticigl^H^^ tttftattYtHy* 
I t i t a ^roai tlMNitiaM tcffiuiiiltiai ^ mR nfpnr i i i i a 
iiiw^pitvir tli0 w^m flm$- 9BM la a fair ^ i a t t i t t l t v l t i t 
«it ia i "^ma^smim xixm^t is^%9i0iw%m* m $tMm &ui»l* 
^ « •iit«p|Q!f f l i i f la iMi i i i^ %^ «a iM.m ^mm ^ « or i f |^^ of 
wan ftii^Nwii^ liftiiuil slsto lii Mils iNMClMb £i 
f%i^ l Mai tlii tmrnw »m§n«m ^ ipyiiMiiilUBt ^mm i t • 
^ i « » i ^ ^ «i«t f o ^ etmor ot tiio %Mo ift«i»itti m^^im of titaiiii*il 
Of t t i 9m%m^/^ iMUMii ioglifi viittpo ^lo too imt^liMP 
OMi I M M ft% o d^yttoaeo* BMBHUi iMi olNMVioi o iwi i #iiii,0nti 
fiirasliMdi %o lifei yim fniniiioil Ixsf iqp|M9 onA 
i« Oo MO BMiOi %% *IiMplftf«^laio«]iAti^« 
IftiMbi flbBNl la 1 ^ tiiioiiti iiKiiloi liff t^Nn* ftiitfttt fvsi^^w M#O 
'^JTiftt %% oifioil^lo t& aooinit tiio SIIMNHSHMI of IHO i^ bMOMi ii&lii^ 
^ o w^mmm of o aelHi^  In ^m wAMSm of tsio i l o t i l 
iNki^lii of tto iittiOMO 10 fUMR I^o^^ jr mUm^mm oai iM ioioifi of 
I A it# WsB pvooioi loNllNv to olf OIMII^NMI l ^ t i^ lMi OHEPO 
of « aetoH Is ^ 0 lLi«p»t #lot»i isia^la IM tto% o 
ypoof oif l%H9> pooiomo ®f too ipyootoiib 1 ^ lo%0oo 
iio»M ol^ iosr bo ^Uotlao^ir i^ piupi fwm. me^ oHHor ot on i^dtoBii 
oooi^Ui^ loifttoiliiol. mmm wmt bo ptooo^ l» ^ SJi^ iio I f ot 
oU ^ 0 wMKOBOO of too gloiMiO lo to bo oooo^oi lo Hb 
lyi A 9ii4y #1* pupiiPUMHMMi st^Eftiwi e n 
tmi0mm 'mmwmms, msmik^ mA mB i»e%' #f 
i l iMiiMiMi ISbi TiJfiiiiiilMifflii WSBA tliA <niiffWi'miHiiltiii tnlM^iilv 
iSjft'lib X t i MMMkl flMi WiiNMI Vtlfel liHi Bliiillwlllllllidl'lillff HHiA <B^  l i i 
iHitiPlMr Uii^ai^ f i i ^ ^ %m mm CfH^ i%»%ii ft is wm0,U 
liiiltai n l ^ ti i l#i fitti i»iHif^U^ tMyMtibMi -n^ tiMi imiM' iftlMttl. 
nft»flii #f 1 ^ l^^^ilMMil i l i M t l t Cflf i* i« <M 41 i l l * Sit 
t$ 1 ^ 9»s«la«| « i i l«<eA^ Nt% t t ^ t i l t t f t i 
to i t • vKlfMi i l^ in mt i aex t i t #f niiti i ^ UMi 
i « t t i f t t tilt fiftttaSwr I0W% t t ^ t tofgiiftiiaim f t i ^i" 
its«9itt €ri<t* ai ft #» mi« I t Mr %t nc^ ttft uttt im t^ 
^ ^ t mm 1 ^ ti»t ^ vtft Wm msmu^Mm ^jm 
WM^m* mmmikm in tate^NMi «»i anttft la 
i9» . , 
mm f^ mx^imm mmM mmmm ^mmtm nm maU9 #f tl» mmSk 
VM' pAvftilbtt to mm ino^^r wl.%ii i^an^ mM 
poiat« of i^ <i^ y» •Tt i t taiai im mim im% 9imm, mWmf, InyeMll i i i 
i f t ^ l » «ftl»aSA%Ie»t lopt liitiiP&S« 
•MHy& i l l iMBlaNiiMI l^aaidi VHfli tMHMMrililNiyfs HMHMI' liflMJ 
l^ bft UNMMHt Wdltei ' tffiMI 11(1% fISBS fltf^^lff' iifcMMiM i^lP t^ "**'** 
^ tiMiaMi' 9iii*tei ift fl.iMi)TiPii>ii<ii:i rtmiittc« tti ttinftifliiaiit lot 
f» iiffiifiiii IMtip iiiiiidiiiiiMlJb 
%$mmNm%mUA into «^»iit 3.«ttsit^ SiMil yttttt Y£S» .(i) iaiMr 
mm^ U^t% 18 mm^ u wm%%^ wm^mmBm m^ mmmm i s % 
itt mui MMieiMJii ifgirliHFi* iMMMiif la HM <ilirtMilL wdMi'' Mni 
in Its ««Bty«« l%i ftEt«»tit C4i«tftl) sAVg^ i« isoiivsttly 
tt»«d (S^ M^ « U^U^ Wi^mM mmiy» Wm m^mf wmt^m in imm 
wmiDmmmB la m^mm^ (f ig«» 1? H m WumU ^t l i aiuwiMi»r Is \ 
ptm$mX ftnS l«o«i^ t» t&« ilstal r«il^t« fli» flui |olii«ii 
fii«t,liliiiT ftlpei «ariilii*tt« iv«» Hw i t i t * ! ii»£f «f tiMi 
1 ^ 'iiigiilr M4HPi%iifi pifi 1^ ttitt itip«i (flit* Ifi n If Qiiil* 
m ©»t«r mi imm wmm^m (fiii* l i A If &iii«|0»«Mil mmm m 
tmpm^^Ni^m ^ mm i s « iistlaot ^MTIIUI la mtt wMm» w^^m ^ 
w%Um mmmm it itfti^ ysms^m^ %» it« am^pt tai iaAliit a t « 
^fofti «itfi^ MM in m» iiitfti mem. ef ^MI IKSI3PA« I%I« mmlmk piu 
fit^lr dvviiotiA la %!t» %«||]»lag ^ t goaf «RI l»iiGaliis ftaalMi^ 
Hxst alMOit Ihft Illicit of Hiis i^^mi %» %amxmtmmA %m^ « i s M i 
m m iwH^ v^ f^ iM HiA t«ytai I* ma& praelatEit aimr Hit 
«dr lii« distal |0ii« of MMCIlIa (flipt 16 t Sf ait)* Sinoaa 
Hit %mmWb^ wrlMft la mip n^aii %9m in^ t a^ poav tso IM aiiillttp 
lao l i^ It a m^m^my mtmmttnm ttynoteni'g|a«ai 
tmmw til 1M m^m^ m m mim^^ ^ ^m niSSt fmm ^ 
toa mvmm mm^ %u ^mm^ wm^^m^ 1^ imm wm. «r Hit 
i Tfmmmm % m}m mmm^ m^mmm m its imm mAM j«tet 
MdUKIrillil ftll ins IMAi utioti €MdtaV iw t IJi f m M i W i ^ 1 ^ jmmtim' 
AUiit (Mft* M»** * I '* <*')• 
i«iSI« «• vtlRWMM i^ la 3jt«liiii« UMI ftn^pal UAH ^ iftlift m i t t t 
M i tliPiiei tut i$aMl.«sltt%0 t«9 
a»« f « ^ i tntlatt 
I t i t « t^Ottt 
C^f l i t 19 4 1^ 9 i(i«M 
I t < i^»rfi9pNi •ligN^lr @^ ni^  tilt <Mto» »ii>gS]i ^ sAvdo, fiNi isaM^ » 
foimt of ttB inMttl/oa I t ^it cm^m wm$i& of t&rdt t i t t t i t t t t 
tiMilMilfttitii niin tbt l^ riMMitti^ a. foit to tttatfttttitii I3iit mmtM 
pmM UMI tty^b i# miltii 1^ f io t t t l i^ t^rtp i t t ptiUeit ^ iuHUttt9. 
I t t t o i %ttQt«i Na^aemtaS. I»t«tftd of titlag wv^^M %© !%• flast 
ttit i t i l3 l l t i t pt^NttH ^Q«iii96« fbSt a^itlt 6ftt ^tta It^i^ULti 
!Mit» fioatiai litt t i t t iHiflmn t tSaHty B»Mlt la ^ t i i i^« Stl^ t f 
HM t%9«t ta^mm iitvt i tMi t lMl i t mMm on ^MI pp^Rlti^ t ip 
VFMv TBP^lMPTBWi^ ^M*WMIr"^B|f *B|'^F^^ W^PW^  ^P'W^lP^'WiW^^'B" tjWW'*tM''w-^i^^^ • •"^ IFWP'WP^IW^F^P «P" l^p ^^F^Jf (•>'^IP-tW^WPB^^iiW^Br 
«*AM t^9ip t f MaHl.lJi*' i t 9tgi:Sbm 4tttrllMd t^ S^povtt* 
I t i t * ta« tttttt nuetlt tvl^lattli i i ta 1 ^ i^mtimi ^aipfttt 
• f Hit tiHnrttytiidiii^ tt^Hrior It i^^ptii ttm t i t t t t t iSm ^ t t v l t r 
tilt t I M I t t ^ l t a ^ t^ipM t l i i ^ t l r i»iti»rli»!( t t t M ttyio« 
tt iyltft i Wmm i int* f^l t ttvNMiftiiit t t ]lt»il ^ lieiitf>*%tt 
4tttf€lMid t r Itot^ lgNMit* I t ^ftt Utta vtpyNMK 9m *tBttnt«P* t f 
ttadmt t f SattttHw St Iiti4t ^m% %% iNPigliii^t fwm& tlit tlipptiHi 
i ^ «fttt ta t ttol^ lllet ^ e t t t t isi t t lpt t at I t t yyosiall tni* 
f^ l t f t t t fUbmlA attf ^mmm»^ \m f«^itttta tHat tut ptH i^ 
t&lt Btittlt t f f t t t t ^it p^itl^^^^it ti^Ai«ttipitfti liii^t mA $m 
tHlt tttf i^rttmitt Wm ttiJPtt fotwuNI, I t t t (1944) 1mm i^Mvitt i 
a Bttt««p»lttt t l»i i«r mtttit i t dii^ttta t t *f9&%mmm» t f ^it 
ttlpti'** 
tlMi tttfla &i ^« dta^ NNd t«fi%Qjplal atn* It mi^ W mmm of m 
iVfiisi of 1 ^ »Hpm* t% $M9m mmmm m& pFotfMior of mamiSM 
0% ito oiitiy faiw alaoot ot wigtkt angio %• i%« 1» M^vai fotl^tal 
i t mwpmm to mm olaof^ fiwti^ll^' ftvm ito point of laiortlMi* 
Xt Mf fOitii^o fttmKm of tiio nftiilio Itetojrilwl W 9m^f^ In 
ffffSJ^t Wmmm ^M t^mm 11 otifiootiiif iwm oin^Mi* f^ii i i 
A»i#tf^« Wem viov'of tbt pp^ HKit uritor lioo lioto ooi^ pffiPtod tgr 
Itao^ NUUi 'in hmn^lm^w Ao ivgat^ 1 ^ f^ oMitioii 
4i«iii90oo w%W& fltaeiffOM n^ ooiuiilteri i t to IMI • 
wuMilOi for ^o oInQdJO roioeo €^t i t onio irortieoHir em tim 
•tifoo tt^ tfaoifoforo ito foU wiU oiiiori B«ko i t to 
1 ^ OiuNio i t i f i to i h^em li»»^ iao%m»# (fifovo 44*lN»*i3«9*lS|* 
ttwii glfMT firitiliilticnpi* w^m^m. mu 
xt i t 0 l^io Imm iiiioiio 09iii«Mit^ iwmi llio ioiifti amm 
mmr Wm otiilay ftitaiNi msM oXoM to ^ o poitotise ottiittlAr folat 
of tiio mmm»mSU^ noi^ilo* xt imnm m oowoee toodoo n i ^ fUm 
^w ^KUr ^^ ^f i(0^^'^F™'P'NO^^)>Oi • • *WlP^PiP^^^wP '^P«Ww^'P*0 ""^OP ^^wO ^••HB' WB^P - IMH^W^PMRHO ^ W ^ O i ^ ^ ^ itflf^^ Or ^ ' ^ i ^ Oi^^^ ^ pWfcOf' ^K^HNNHf 
i t iNMoiMi MoiMii ^oai^ of loil»io# filio siiooXo fefto not 
4mmfiimA t o ^ lir Snaoi^  mA l^o^pmoo io'ino^ oaii f^oooa 
voopootivKif • Xt air loaoi^io *ef«»ioi fioaop of XaoiiOo* 
%ot t r Mili^ MP In (N^Iotlottii* foia«i»X|r ^ M wettmt tOj^ irdoA i t 
OS MwoXo ^ » 3£« i^ HiiuiiMioo ios«H.lMid W &ieap«iHi Imt 
diioootioa asado &i» to i i ^ ^lis Kioir* Ifaoolo 9o«X2 of 
is. oMoot la. itsas^ tapftooa ioosoo« ^mmm U oiXoot «» 
«i«»liyii« Mi9lU« ittvt «h»ly f«iqiNiit«it 
ftt IM^I* of 
1 ^ — i i J> ia Jfc 9 •f l iniMi 
mamimt of m 
i ^ tbsB WJltni m i IMMNI I^MtV fAlfi«M im l a 
« tSK^« i(i« ^ K 
Hiijt 
l)i^  o 
t M toaiott Gf 1^ 
St 
la tiMi 
uliloh i^ntfol %ii# of tlia 
of 
tiio folato of 
IPMlvoI to 
(i©«as}t ^ 
of ^ o aiAdio fi^ioA 
of ^ o I f i«o»o of 
^Pjf flip 
of Wm ott foi la 
St 
I t ft. lHwtl lwei «r 
t» 
i i ^ o f UMI f SMP% 
lAiiili vn i i ii% fm 
9ft»t iif i ift 
%» tmm ft 
Cftf* s&« i»« ftfli 
>%' MI%MI*lilMP 
liwutfli o f I f t l^tai wi%il,. I^ M T^ .yiP4ii du i 
!qr '^Sm iM$ of tUft pftiit 
of tiM 
iiiii6|L«Ni# Sbior «»lf ^ ft«t l^ ran mm ifm^mt tiai€^«« ^ «iw mmfm* 
wmAim imMmtim %m%mUil mm ^%mm to ^am mt%0m df .^i* .flMMt 
iNT MisllSft Af intly tt^tt* B»%lt ^ft ift«t«r dad iai»i» wii^ MMi aflit 
t^Alv mfi0M mem ^m we^mm^mm wi ttet auiemA «f ^Mii» i^i» 
imm mammm ^lenmHlB mt^ ^Wmm mA tmm m msmtm mmSil tiaini 
UllllAl tmil •% IfeMI Hlftftt iNT HIS' yffiiitilil MMPtiK 4^ JHftlHJUtimii 
l^iuMimm dttftttl*ibMi A 'Jt^tl^tB MlliiB^ ftt JMIHI m i t t i IllMlPt tlMMI WUttS^tB 
•JMMI IWHHHMMI CIMI MTftll i i Aaui tn tim INNMMKMNI #C muni cioliilitil 
t%w 4l4Bif<i^lF 'WWp ' W •flR^Wp Iw^P^f *WiBr4F w 
• ^ 1 it i f tttr inttti« «»&«•• an ^Ni viattraJL maaftmm e€ tut 
itMiA ]p»(N»<ft«%i» »f tilt MUi^l^ «t i ts BiiSmm It ^ y ^ ^iittpii 
^ « laMvM U M I ^ v«»%tAft&iir 9m 9am m mm mmm ©r in* 
ooyff<HMHi4 lint AM #it I^ Mi iMUHi #f iifniiinitiUiiniu fiiliii- p^ bp 4>if MUNdNMi 
«it«i« • • l«ffttir of «y[dtI2a» I t b l t l ««gi|^iii« I t )m» aot iMift 
Jjimrttwil •ttliMP .lar SanMa iw lor Itooiciitaa lat UMBtliF S4HHMMHIi3ii 
flMtt te@«i9t «r ft jpftiv cf «tt«^«i orif^mtliis t9m iSm 
wMSkB «f ^t« ^mm» •iif€«i«# of pNmntw fti»t««I to ol3nei^  i l l . 
« ^ 9m^sml n«ser of HfMSUft* 1% i t ^tnoloiowt «t ^it 
mmmm t f glotttt la i^^MmlittA lMtt4»# ^ M A S ^M 
«t t bffo»i mmlSm t t ^ t l r i^NPttta^tiiPt la ^mt^MNMi, 
i^ittiWid tut t a ^ imit iM witH l ^ i t ^Murtite @« ^it tslfti wiL 
Mifiiiir fliffimr*^^**- ^ ^ ^« ^^ ^^^ 
«Midl«f t ^ t i t t t f « f t ip of m t t i M «Pifi»fttl3ig itt 
^ « ^ iSNMMitiai imt em «i^i«r t idt «f t H 
^iR^^iMitlfii fvtii i t * Wmh mm i t a lOBg saMilt 
t# til* p»1m% #f ltit«plii@ii <^ 1 ^ eenpti^ jptniiBg «»tM^to» 
i t t llMMIWt^ LtSI Oft %b9 mtttViM* ||i»ip^| i^liit* tktISjt 
i t «»ii]^ ea « ^ i^j^^tp^Alat i i t t l t t M M * iUi 
M t t i tt imritt t f ^ t ftMg^lMMt i t tttl^mSAted l>r i t t 
%i9 v i ^ 9^t« t^NTTittiei^liii tttit^ri^ I i i^«si jpltttt aMsem^ 
ittt^llMNIt i^wrail^ tpi « ^ fn i l iw t ^ s t t i i p^ijm t f tilt 
t ^ t» i t« «i3Ul nfttaxttilr t f f t t t ^m lim§m* Wmm $m 
w^^mif tgfftra « i l ^ Bttsoan la iNiii3n<|^  mim pkit 9f wsmum 
• f tut i i ip i t * i^t^nr wtm '^ftmm» of i ^ ftttgioMft*** flit t i 
pkiM «f ai i i t i t t tti^Uit with 1 ^ tut t s t « r i ^ Ad^attt^t ^rliig 
^Cflt« tS« Bo* U)« * 
ptiyttt vmmimm t fitaear aatt i t t t i ts ^ttt miiidi 
orifi»ftt«t ff«» tlat pmHaal Isilf t f t ^ t t iwri t t of t ^ prtaMtt* 
tun* &mmn ]^ «|p»p4t i t ouNliljifttiag fton !^i« sftti^Att firotttt ^ 
i t t t l ^ « Apupt ftOK i t ttoffipo mm two tuadil MaeioOf oisMCfit»i8» 
ito* 3^ > orixiMtii^ i^i^iii ^o i9ttti ttpatBt of w^pm tot 
MiMiI,iHi Itt iNMi^ i miUUi 
law yioyttt mA mniim *t ib« IAM «f 
A««ef4ii^' i# tut ^tivwiMiBBt tii 
1% iMURfiiig i0m %Mli4 lit 
iiSAttft liit# ft aevt ^ ! !»• fliitiMiii mmt tempt wmmmiw mXlM 
i s 1 i^»tt filMPM <i«i a»% WBA Ott «B|r tttfiiea, Imt at « «» 
In 
•iMmt 1 ^ nfttiapt #f Wmtt 
^W' ^^(^•^••^piBC'^W J | P ^ ^ ^ P W 1^^*^ ^^VHWHp |^riMKViPW|p ^IPBi|Mflp||Pft(l 
9 ^ 
••l«ril«i 9i Hw 
CvtB^Ml.^ Hftlt 
^ #f t i l * 
1^ mm^Xm la H ^ T I ^ ^ ^ " • w ^ ' l l ^ 
•I^Mi ^ ^ 1 * iiili«i^te» 
' l^jw ^(PPWTW 
yftawyNi n^ t ^ 
WLm 
flMi l^itttj^ mg$0& &f i%»iio Wmm immm^. Ilh» 
i]ii««i^ mmBUm of fmm ^im^m% mtfma^t vtt« 
fOti» M i^^ m^s mm- distlattlr MtlHii #1^ area ISit 9V«9«iii^' «»• 
liM»Mttlii »l*1iMi mm m$mm^m& td « §»•»% mi»m% mm 
mmmtim of pn^peiM^ 9%mmm mim u m^tt^ wm0mmmm< 
Cfti« t i l * WLi ^ i i f i « i«p l^ l i OttUtei 0f I3i« lUffiMi 
Cfi^« 3S 41 ai> m wMH »# n #lo90 ftfittttliit i^ praiioiaii iRtl^ 
UMI wflolmi^ pdl |)fiiHS!iff>ii8P aftttila iriliiyilMi ittlMf^ iiKf wiffli'i i # 
^igo* iN%a«f f t t # i m i « i i of 1 ^ «it^ pdMM»o 
mm mf9mm& mmt mi^mmmtly l^ l ^ mmt^m of 1i^ 
i t e WmmmtM piotwif »i i ot« ^iiv^o»o WBtAm iwms. tutolit* 
of ififoiMi wmi^is0iX 
msA 0immi3L twitliui of 
• .^ ^ . ^ - ^ . ^ ^ . ^ ^ 1 ^ ^ «l|t^ f»i»MK% WilMP a l p f l l^ l t $» l i l t &MNi«t « 
ESiit f ^ tuo t l a i ^ 
^ppflHiP ^BPI^WBHIIJ^WWP' ^^Wp^fc^jp^w' T I ^ W W W W ^ P "W ^f '^WPW^PTV ^ W ^V^WPIJpP^^W^Bfl^'^^t ^BWWBW fltV^^S jwW' ^ f '^ P»wWiWW ^^""^F^P^W 
l i f i « a i ft ti^^pffipt JNHT ^ M i i t t i * 
flMI IflWllWilMB i n ft ftftlli# ii l lA ftilftflf^ ftteNlflNlMiyE f VQtt MMI 
iteNMeftft ttt 'tJMii Ai^Hf ibft IxtMiiiii tlift wMftwl^ 
iim f^i^pd^ INI $!^tmm^$M%it& M%& ^m Ivcftft t l i f t 3«iftt ftai 
tw' IftiMW (f t i i^ , i i H m\m iM^ ' f t l i t Siite i i iief>ft m I f t t i 
§ftllli> ^ illftlift U l l^ Itft liMMI dl3NMI%fti !>#|lifli i n i Ittft 
Synft) umift Itft: fMft iUhNi %«ft08ift 4 ^ m&^mmmn^f^ C l i « 341 * 
3i«: UmB) ftai ^biPiM itti^latf Cl^« M» l«A|| H K I ^ iiifttfiiifttlir 
iHi^ lA It ^ft mm%m vm% of l ^ awmloii i^flftftllMi 
»f 1 ^ s l i t l<^«t«BidUi m%$m Saf£«i%io» la «fti:i^ 
« 
liott 9f t M t f ft«%* 'Wtm W%i 9i ^» 9m%mim M r f l a i l I t t f i t i * 
iQNi* 4 fdfpimid fagiMiitilflti e^ l^v Maft IMM^INNMI IIMMMMI ttNi 
•miilnmiimi wtts^ itf MMI «§«* fUMUr *« <% MBHMMI&I UMI oniKiM 
4# tilii ftKitffljil* ywtMfMllili lfiffiiiff%liflW Vllit tlUI diHNMdl Cl9PMr|iMdUf 
MM^Inftl ix^tmmmiF W icie^Pftt«« St fi%« iemmlt^ afsJlBtt I N i ' 
iiiiol* m^mimf mwgm ^ lawiainiii ^ ^ * «M«l«iPiaiCni«ai * ai)« 
^^dyitlMi wttb i t * 
• i i « Itftw mB m iftfytMdl i i i f I«tt lMt ftS^i^ i t i 
«titi» < i^f«9i« tpvii 2)« St t» njaaoaiiiiiitrt la it« 
Iwit loi i nitii t^« 3J«i^ fort l i^ ^ t l « 
«Atilii ^ 1^' i|ji» ifiMi wmAm Wsm %mtm %%9 ^ ^m wtmm'^mS^ ' 
%ipt 0f ^m two • ! # • li^iMi die m% 
lif s Miiiitjii.uni in tuttifiiii ISIMNS* 
f irotgi i l WKfg$3SM 4IUtfiN3iM^ i iMl i l tmlMl i MQIffSMNMI 9ftm($- t 9 
IttfljMHi^ tflB CmBNimi) 'fl£ tlMi MiiMimtiiiiTiiii 1 Wm Imm* miAitd noRfiMii 
•BiilibM of l^« &Wmt W ^ mmimttm iM^mta^ fi^it Hilt w^lm 
%tmm im $Mt» mglm imnm « msusx mmmWt ifiOint ^$jtk 
$mm migim te ^i» mmWmm wmm'Sm of i^ io ipiioola* WUB 
imm^ $M mmm m ^ktm^atmmt pm t ^ i»miwm e€ ti3t$% 
to %%f wmmimM^ ptylo i» t to ^ o PNHWIOO of I3it 
I09t of « ^ gfoppo ^«Po« fm* mmH pimm of 
H i l ^ #li i MNMteNEOBI ttl^ t iM lUMMi HiyNmidl llJilllirililMIIII 
*iitfHMWiKilM^ UMP Hit iBfttlikiiiMlii lyist'* 
I t m pHir 4!^  i^^MifR^ ^rlMttialAy i t l v H t i H i cndliti 
1% lUI A IwdLiC 'WA mg-% ft #ftf|||t dot IMI 'HWi tlMMMMPi' 4Jf 
tut IWBtfttI ^ t * Cntft* ^3ilt979iSt40t^M«9^i ^ % ^ i * id ^ « 
l i t 
Hit' M^ytfii TinffHii #f UMI M i i i l M i d j i #f iMMit 
CFi9t« 9Sfi if i ffdi«4%4Ptf4if iS|4if4%ic^ I9«<^K 
ait t^falg of mum m ittlnn i^UMii flig^i and 
bo ijoii' aoli Mi^ tai' ttnf iRMlik (li^lait# 
tilt #(Miiwl%i!l' afoiMMNi 4aiiijMNl ffeon % Kii M^ti 
tm mi$^ ef m$ #aetiital proooti* SNitii ^o •etipitat 
•Ml foaotl^ at tm SAttval aaiwitto laoui of lii« ««ptlai^ 
Wim% a8fi%4if4if^4i^N^i@ t it» ^ t iph tei^ E^Pftit invito 
IB 9«f>fiieMi lyMNNiBt t# H Bitf t i IHBttlKlllllB 1 ^ IStV 
or fovMMi wK^mm i0t» ^m fii>t«x i^ tb» Wmtii^mmm^ It 
UNl WtliiNU^ MINit PtlNt of H ^ MMiUPflHaO IMNFfiMi Ml VOftllNlE 
• t # i •#««» ti*iNHml»i 1 ^ t l i o of i i i« ^ •&i%«f«m mA Mi« 
ieit«^M»ty dlY"«^ t^tt mm ei m§ vmtii l i^t«# 
otttiv siQpfi^ ftieiii it* liMi^^iilii^ tmm wtml nitgiii| iiil«li 
19 SatintiMillir fippoiNifiloi Igp o IHNMMI fttlMUEtiliMdt iMSKftiMitftl. 
»i^ i^ poiMMi iMI.0 aneaiiiotM't irl«ir !• la tiipf^pt «f ^mt i^ l ^ 
iitittv* f&li oytdiKto ttsiipievl^ iiiis oleoo to ^m 9mrHm^ 
m o »ftf«oii '»liio« 9o«t«iPiot^ i t toittSafttoi ot m muemm 
wUm ot im pm%mfm4imml m^i^ ^ tiio &iomim4m%ma3, j^m 
iWm wm^sm In imm mm mSm%mmm orttoiiliitoi wim t ^ wm^Sm 
wfm}» Uto^HiiC ffoo tlio 9oot«nMN»p9aa. m^rn i^to 1 ^ 
«H (^^ SAtioB io m^ wmn^ of 1 ^ 90it«ri^ Miiiii or 
mm tmm 
Migltt #f tiM ^^mmiM%tm3L p%»u hum 4m^9^ 
of ^i« ii0ttieiiltX ftyeiMi iWmmmH wtttfiiiftl >piiinKfh< 
ftiMiAiiMtt^ Iter JtmMiaiMMi u l i^ l i u i 'BaiMifli &ls tti 
wim W tkmmf^Wm • 4i«ii»iit *nmm^ mamti* wmmim 
©f i^^ tewmi fta4 mm ftaeml t^ UmSt 
OR i p?di^tt«t ef i^ »M%«iniiBf €«% ^  miiflii twi «»• l i itvn^ 
aSfaiftft$if4%^ A i@« i^l. and ibt p^tettA iN«i4«i^iMi «• 
•ii»«« t» its m^wfti mog^m iw%m» sifat fi^}« 
«f t ^ « ^ iM t^if • ^ v t t ft fMovft wmmSm tontnilt tlift 
. M i l * U » . f » » l . . Ml M . M M I U I t b t h . , M t « r t . . . » ( * • f 
(Ftift« 339«7# Mt^ i l * f int tu i ilftftlii^ p<ftftiift 
ftXft foifmid nsyuili MMitft la 1 ^ ftftotafti 
ftf ttift fia>oftftt«mi»| ft^ i i i l f t vs» Hift lft%t«v Inlft ft mmtl 
9ftft^ HPlmr IvIiHii^lMr i ^ t t {figs, a$|i7tl i |48y4»fiM i3Ui^%lftHi 
ft iftvftft iifttaieftfta fiifttft Criip« m^at^ afr fl^^l* UMI tftntifti PS^KM 
ftf tbft iniiaNyftt ftifttt«i«v«ft Cpoev* Is l^m^^t la ^ H H i ^ 
ftf Mftlaa ioiMEltiiilBal ftMftiw eftUlsi th* 
9Um Cfifs* i M % ^ # io iMiti^)! ^ ''^i^^ ^ 
MtilifttiiiTtii i^sBtiyi^ ttf li!^ tt niBiHMii^iac 
Mftiwi^w ^wip W^jV flBPW^HHlP^WKft ^BMwWwt w^HPlWWIP^B WWBr 'WMpRB' JBMBWWt* VnNhpw JWwpSW SWOP' ' ^ P * P wWlWiP MWFiHyWP iP'^MrMPOTlHv 
wifti^ #f i»ili i^ tot ^ t » i i #iMttii«ia%l^  wmm mtmmUmA 
^p"mr 'ip'^ »«^"^p ^w ^"iw^ c^ ^^ ^^ p^ mpfr '^^•^^'^••mf* ^ 1 ^ ^ ^ ^ l ^ ^ ^ ^ ^ i * ^mnPi*»l|V^H|r ^W^I ir^l^^^f lP ^W^^BPr i^^ l^iP '^ V^Hp' 
9lft%« sea it« 
fiMieo of Wm 
fills 
#f «Ni i^Pio«l«t«of«E 
It U 
41^ 
to l i o la A 
IP tatfiido* fills <»»iiltl«» l« 
I p t M iolat'out ^i» pptoiiM 
^ ^ tbis •onsftvitir St "^tiiliHi t9eagi*« 
BMMQM^ Ifli&pt SllKQkg ^Nl llHS' C^ tiM 
ttPOf IMS « ilstlJASt M^mg mmmMMr m% Its I S ^ M I 
pf&i$iSi0§ UMI pl lat of SftliSlllAtJbBII tWf Hit 
92Ats (rict* ad««Mi m« iteist^^h i t 
^ tbs tifo si^m smvml t r i l l f i^ Is s 
sf iMi ^ dlirldsi iAim 
«lll»W%Clti| 
(i»> 
SMSolM f m n l i ^ 
iBallNNIt HSir la I3lil aSVSMMI SK 
IfSiMISltS of tNl 
la s^a 
nalaljf yomywisllii.o 1 ^ ^lui 
of tiMi laflootsi a t i f l a of iSm 
of ^ o f^uostat Wm^m^mjtm% #oa a 4011}« 
mti 
I 
•I Hit ^asm t»m ^M lii1iif«I 
m% m Soai terati trnta^ vm^ INIM^I I T 0l i« «f ^Itt 
t% i t 
3a lMeiMip»lMt« Bitiio«| t^s fftir «r 
Afo iilfci ttoiit wBamlm mimU%im of ^^ o^ dittlaot 
Mwfiit tt« %lto v^im, ^ i t t erlfia (ll^ »434i}f ^Ml% tbt 
^ Vm m^f'ymmm Clio«4lli|« flio tuo fetm^oo ^ aito 
Hhii^. IKBA9 on ^o noAiNP iniifllNMt of 
2«af of tho i»fl09to<I iMTfln ilt#i%S7 so^ Soii tso Hio 
%»% |oSv« Hiii iniir of wmmim IHUI boi» i^om ^ hssw 
ioiBt 1^ tniov^oa iritii Wm tivst m^ of lofot^po of Hio 
%oo« 3lii« KRiooio lioo pg^^m^ hmm mmistt^mA %- ikmmm la 
I t my bo aotoi IMMNI ti^t DwiooA^ t fioiisoi s^o««r of «IM 
COio 1} msfaM not %o oonfoooi i f t^ i t * 
slao eofiffist of loi^o mni oteat 
of 1 ^ migiB of laio <aio ooi^ t^ ploosof tHo iilielo limot 
^ ^Ml INRtVOl IllfttO ( l to *4a i | .V l l i io ^ A t o f tllO 9^amt OttOOpiOi 
l^M«ii iMi lilt Imetl* ftf tiMi M l pOip «^ i«f«&ter pmtmt la tN^i 
Hii tmitf' isnfiiiMi of 1 ^ ioaNMil. l^iif of tiNi Mwgla flUiliiitwIly 
itfeifaa to i%tB i^^MMm^miA mmU:f to tlio Snti >olr of linmtor* 
jiaaowoOP apwwifcw ^wa aaMa^ffi™<^»^^fl^ WB^Bf^ ^ •MIWP^TP •^^W^^^BO ^w i^p^p i^Mpr ^BH^^^ IW ORO *^ i^ oM^^w(Qnw"^^^^^P'^ OfwiT[iF ^^ ^^ w||p 
^IWIF ^ps^wp •»(>p™oapa'"W<pfc> '^HjiB^rv^aawFar ^(wa ww^i^a s^wi^^paB ^aw ipoi^a ^^^anwi^ 
1^ iDimeHmi lait t ^ aoicat «^ ito %e@4te»i vi«^ ^m% of i M 
lot tmrn^m itmmmm to mmm oo&o it to bnaoliir « 
i(l^ tiO» 4§fii« 'lo«43f4€)« 
otfo tvo pol^ ro of iw^ i»»mi«ii ooo of ^as I t 
of S MitolM wl i laot io i ol^ s^o tOt ftad oa oli^ap tido of «ia 
fi|,4i|l# af 1 ^ iattfloK' afti^ln of tlm ppsaotHn* Booli susola 
#9MBk Into H M tiofTf!!iyonriltwit iao|i^twoa oat- mi#i' idtii tswi 
of tiio 3f4 laiot^p of i t t o l i t la ttio fogloa ^ Vm oool^ UMtil 
pmmtm <lo«4a)« fbo too«iiA^i»imo *JUK> otmtittt of tuo aotoiot 
4&VO #0101 ftaA oal vitb tlio ttoA«at of t»m ^Mptotlmi lot lovatoia 
of litodCio«44|» 
i^taatttlot of Umm oooMtorr ausolot a^ Ni 
^ 1 ^ oiiiaot %o t^ ES9ilo& oaNif' at tlio iNOiCLoi i^ 
liw lot imd t ^ 3»<dl poly of loviit4^t ioo to tb^f^ 4ifforont 
«pltlii« MfltaMtedXo nmr emamt )m omm^t^ w i ^ otlmr lofotort la 
tlio ppotoot vritM^ pop&vfit tlias oo "AooosaovF lomtot 
lattood <^ o4ilt l«mi lofiktor amteSyto* fbooo aaoidat sair 
f ^ ^m mm f i rst lovntoyo of ^to hmA oi oat (Ia»l3itfl«fii»> 
U m 9^mt wmmlM vim m iBmrni tm^Sm^ utios* HINNMI owig^sm^ 
H fWM vnitml to Mi» «temdflii»v&l. sRiiiiSA rnnA ^ tm %M% %mm%m 
IMMICNUUI ill limnifffiiiitnia iNMsas^  i o ^ oot ©it tlMB ttt 
i l l * ^ Ifli* ii^pf«aia»al l»rii$«* Ttmm wm^^m mjfvmf^mxi to 
*t«MBi 0m0f9mm 1^ ^ M # of lai* mMp ^mmittm^ W tim^Mm mA 
$M mtK* lleio%r3«« In ^eoigMM* &s Justified Is s^f»ti»f Hit 
of %ii» jpi9« #f •oilk iipNisMr ic t^oletf at «lalm«l Igr 
^Crii« M* S#» 46)« 
ciBttst INT a pftii* of imai wi i i^s ftrisiag vwf^ r tloto 
to i f t^ otlMHT fyoM f ^ 4o«io«fOtti»ig» ttv@a of tito f i ia ioiaMMi 
tarn 1%B Wmm OIOIMI •»$ f t t t l i i a to ^ o p&9tmtSm ^argiaH 
itefli»tlim« f^i f iras ptittXlit ia v«iiti<o»90«t«yioy dirootiim ani 
•aft In * litto ftloiif isl&o a i r t i ^ f t i ^ pm^temam tgr tiioly lOi^iiUr 
Hmm^ «»do» flbei3r oorr^ qnond to ^Mltmit^^* of ^ o tiflmr tMi 
4mmiw$MA W Hwifti i i if «iA ^so **lait«p pvovotol. iroti«otttfo of tht 
of 1^ 0 wem^ 4»mwl%9A %r ltestti« 
flS* llo« 47)« 
1 ^ Sit poir* ftm c^ igiBE t^o olooo 
to «»i «A oit^ip o i ^ of ^lo lAttiSPy ani «sia on t ^ i*oipoottiii 
toUi ^f liMK i^Plit l^ piB HM m%mimW ^wmi*»& ftm «t i f iat «r 
imiA§§ 9 f iMbh^kiC M i ill^ '4IE1kfeMtfMft vflMMik 
l ivl^^ #f i ts tyte« I t 
• a i 1 ^ * f IMNTt 
1 ^ HUm diMKIPilMHt 
^[F4H l ^ ^ ^ ' ^ y M F ^W^|P^W^^^» ^IlillW^ff^W 
f ind iMtt t o A i f ^ o p 
of 1M» 8MI90I* «tt 
AQGE OG^u 'OS 
^Cyiit« 4a|4it io«49|i 
tuptglug frmw iftMi ittdyf 1 ^ Hi t 1 ^ 
ii# lilt tt ll^« 
^ ^ t f w i i f 
1M> MTitt-i^ran ^ i t 
mi^mmitw i^ ^ t iievtieBtil 
m m^mtm m^m U mt jjOMsmSL pwii««lmr 0f i t i i ^ t and t a ^ 
iNMUop til t l i i *AalMHrl«i» witfti ^«i%i««r of H M ff^ ^^ yworaki mA 
#f tivioiiittslnmftl. i^ ^Hm pmWimmm meA hm&m 4^«« ai t f«piPi i t 
ftS ft •ftJMIfft'lNI HOiftlUl* Xt tft Xft« ^'tlf^ 9^ IMMUQNIMMI ^INiflfllWi IV 
fhnpi *f# m, iufi* «# hiNSMiwI aiMidbfti nHLciiifttiiyc flMs ttwi 
t a t w l ^ sedlfti 'i^EtM «r tiMi «fttett«ilift« fimf wvm^ wmmmhfiMB$ 
WKmXim. tft mm &Wm& wt^i ft sMglit %«9a»g la the iiiti»«* 
%fyi#iHi iftidUiii ftndbi fta tli# 4ieiiNi«ffeNMNHPti>v ftsi of f%#-'#ffii'fi|ww»itiiit 
ftftfYiftil >i^ p#(lftMI« iiWMlpftftft m$3iM ttMHi *l1lIWIpMitiiC>|)Xiliyil MWHOlft 
ftf imi§ pm^bamatPiM^m 4 i of iMMiipiilMit) moA fft9ia*Ai tliMi ^ « « i | ^ 
•fttft am mm fi*«9ltfftpMi« I f itift m^&mm §€ mngm m wmm le i t 
oC IftMi wnnSLtiflMBa i t ttatiBftl^ft IMMMMUMI tho MMISMIMI of UMI vmiiilitfi 
( IBM Bftt tisaoapt 1^i# viiRi. 
flMgr ftoatiftt ^ « ptip of tvood ttrnMlotf toi^ of i td i^ 
fttiilBfttwi tmMi t M vi!t^;oI«ftatiViMP iNi^liii of yvotttiftl. mAitm 
iKfMMt oai ftftMP ffpwiiimit ft tf^MKft AlslMaoo in ft oootoffiMMftil 
ditotliQtt inift on tm ftoploiMii Afwif i t t olio oii^HSir «lM>vt 
Hit Itetftfl^oa <^ tHo i f i iVi^sfiioti»r of ftopont^* Xt i t ii^ifiliift 
0% 
mm Wm • i t i t 'MMilai'iiaai aot i^ 'MWilawi^ iiy ^t Ighif-
1 ^ «IM 
«i» of l i t •ilto* 
» 9ft#« 
pt lar^ 
tn l l« 9e«t«ttj»r imm U p . flil« fftiv 
9# H M iaMi^ MaPii#« Sist iSBdm 
i f i t i t IMMMI msk Wsm 'Ma^MMam. mt 
i M i i i «f ^ M ^ i « i a ^ «r tvi i l i i ioni 
CPi«» ai&)» 
of «&• %o# 1m iMSaHag «aii ^Ui^lag i»MI ftt« tiui 
amy iadt iM ftHniiii IMI INHEI "PiiHiiflMl. t t Hit I M M I I ti'ljiinlntiott l i 
Aii^tMBi* lH» f l i i i oat tiNHy IwMPtlaM ta MMftl t te I& fi^ilOB 
immm^eA «a«trl^ audi pMliPt^ t9 mm liitlwp* linet i t l i 
^ftt ^liir • ! • pmmmm mm, 
1 ^ iwmmm It ft wmM »ts»tiibimim% m& t%»ttmmA 
t%a§Bmm3L mmttm imm iwwloy^i an mlimmt ^W^m mmmti^ 
Miiyia #jP tSNi iito iMbt wi tiwmNI tfitfl:.4Mi1NNnt miiaii 
mmg mmm ^  ^ mm. %mm mm* ^t09 «%M). 
ii«Ui»«^iS muvm wmm siti^tif- ^ott^ Piwr t# ^# aftfiii ^ ^ft 
fiMi^ itvoiapoi ii^«ifiRi 9m^ mum •fiMiioofttt** Dft mm mjmai 
4i« mgm}» fmM 90mm tw^Ni ^^ ^mtmi (rig. im« mfffm"^ 
mm Cttc* IV« «% Avli; «a« Wgg* t9» «% Avtlc) i«il^ «»• iltftitii 
#f l«««liA»t«p tm ^m mam irlU h§ *t^ and ie«fl# 
^Po«la»%^ m iH t^ la <HWMiiiBl«ittlflB vit^ tmi 9imfaim i i t l t l «!• 
SIMI B^iMiwitti»i» i« im 9Bftia«tt 9R9t l» « 1«S« !%• 
9^|4» !• «ftiK»ii»l»f at mm§»mii. %a itt %Poai ititali vactoR* If 
Tiiwti f»«Hi 9kmm9 %^ itiela atroa^^a appaaf« %» im Mmb^di^ 
1S».mm&f wm^ i ts faal imwaX mertBtm i s a iittlM 
miiia 1 ^ MMdL iN»iti«i aiaf^ ftta i s a Mt aq i^iaitd If Ig* 
(Mm trK aaa^faat sails l&mm aataviiMP wai ftaati^ rli^  sufl^aas 
m^mi^ima^w ^ a iWEitvai i«if ^ ^is fmxim3>. t ia is tUstiaa^ 
aaaiaal (ni* l»» IRPiSi tMIa IHa i^sai Half i s a^mal (JPIgs*^ 
m* f t n ) v i ^ a anau aaatval alavntiMi ta wmu^m tua wamtm 
^Wim* Sifid* a^K Wmmm^ ^ I s fiMrttse af ^« pwHiAl rta !»s 
iftt^mal liinaatiMi ( f i i , m^n»fPm0, At t ^ 4i«ial soi mt 
Satsal wOi gats ftal^ i^gaS %mmm mm iwm» ifim* Sf^W^^tm 
gteii* m^mmta mm. HU* tuiwt la n ^ ^ Cfipi* i^iii^ifW* 
of tHii f iw» * t i%i p?««l»»l tBi Cti»i» ^|1«l|faiM"W Htm l i i 
YMiat ^»t m«F •iN t^fti' to ttitfl «e^ 0^NP aliMf m vH&l/m ^iiaii 
aiifti witfe «a tytltfalfty f©tat at t&i n^pw « i t^ l^« ffiflliSflili 
kK M UMi i i i t i l «!& #f «li* vislfikt ittii #f «roibttil«f ft awdPL 
iMPtisuSmt leni% pNi|ftttft Sa lt» iiMin Cfli« 6f| 1Sail»^* H §911^ 
pmSaM mA^^B wmmSk mn nf mm tmmmg* •?• f!«Mi^ » 
Hilf «fti«alft%l^ i t m% mmm. W 99m$9mm ta liui fs^Wilii «f 
Hit iMKMsMii*! IM% M« %Ma iMi^ iMafti ia 1 ^ liliil l i^ ftt » i 
i^ »«ftlftllir ^mmU^tA §%mm%wm i9ma0mm H§m W0^ t f t )* fimm 
la a #1liH^ 1^ aan.iiMiaitiiifc'i, aiiiiawBa vldMti oioaMlBi immtgattui^itiiat 
wim l&« li«i»r,<Fii*7ii«lNni|)« fiM MWimats af Utt imm» «a UMi 
IdiiNi i ia i vi l^ iihii IwMi^ aalNn'' avii l^a i of aiwKlniiittloii JHS^  
»i^ iittti<Mi «ai «aBt^ |iali«i I r a ftlai^ Miia»««r aoMla iibiit tut 
finiir alaa aoi^ at n^av ift«^ ^MI ^ MOlii^^tt •% 1 ^ l lat i^ 
aftifmlatlaa of l;^ 3a%t«p ullfo ^ M iieni« 
Hit ftMsr i t ta mOmm^^ lalat vitii l i t i i t l t l f iy t l i i t t in 
t^ta ^tt fvtsiati. t% htt a ttUftv liltt tiaia«^ttSta(fiftt»Si,1% 
l@li«it} t^iaii i^i i i tt i t iata a taau ^mmimS. mm a Jmm i^ r^tKl 
9ftt^Cfigt« n^mm fTMMVai* flit ftfWHP mmm m% u 
at tm ia i lano^talMf btttatt ^tm vt«inottr »^Mila af 
aaii^M^ attglatttt fmm i t at» i t t t i t tei ta ^M» tai}a»# l^Ui 
f^ PQti tt-Ftttmaliti' at a atttii*' mi' £tat« ttdt oa ilMi 
ptalttiiH^ inta 1 ^ latia fvta HM 
mdl 9i m^ msm mg* Wm» wmtm} Hfti ft 
mm at tu mma mA (fu^ wm Whih B i^^ i^ t ^mm mm 
f»)|y«li}«tMNMi tmmM mm mammuii wtm tm m»mm W ^^ 
9i€')miA %immM» ixmmm. wum vmum pttpttiiM te mm immA 
piNiiQBti^ Mi ^ «ii« ^mm3L imU ifi «IMI paNiedN^ 9iii ^ tl^yi 
l i l^ i^« »ll^« net* t t mwm^ ^^^ t ^ »lii» 
1 ^ ffvaHisAi tni of tis* %iMft« fiil» &• « «|»ii» ^iwntyli i avU* 
iid»%i^ i^MMiiMaifti %» tiii 8icuH«I ylm of ^i» tii« Wmm W0 
«f Wb^ Hill %• i^ftiM #f «i^imilfiii wii nywelMi 
1 ^ aotieai of tl^lftl «Hiftl.«i« Slit iqpio* Ite Hii •ftii^lii' 
mini titig, m* mu 
msA twotdNHT If wimm la m pNn^bMiitlAl 0$mmmm* UMI ^mmM, 
inm* wm^ w^ ns^iM^ mmu inm» m^ iras^ nn imf i^i 
Wm mmml mmmWm* ysm^WB^UM^UB^ nsm}^ Wmm mm iMi 
mi^wma mttimUkm imsm m% U^mmi m^m CFig«« I0ie^lii»iia» 
tut mmml %S^ «^ «M iMurilafttti wai^ la i»Ni|«tti mt m mmm 
mm (fli»M«f^m mm iU mm^ w§m mmmm m 
ail »^ of «^ #i»NHa «»U of t6mm fiU Into ^* iMnt«y|lr(fliP 
H o n wBMm lA 4tt SilMSfSliil 9'«£qpi ynyOftlOg fAfHHiOL ! # i n i qJOTWlA 
WH of ^ diotftS. yla 9i %iWm ^Ms^ pftMMy flayi iMit part 
flw Ifti^ sti i« loiiott on^ i^iift oil «Mi lo^to of Wm S«f•H 
%mmmmm u wm nii^ost «m md wp&msm mm %iKSo»tR»Mdi 
oi^i^stiiiu It &• oiiiott ittsltivtwi tfts* #%«St«7« mtrniitt 
fffiodteftl wtakwi mt ioraaS iNili ^ lNi«tl»uNiiii yoiiiiatt ^$mm 
mmmty gMiooi lBMi%Of oat of mim im mm%m% mm ovt^iiotii 
viib ^0 %m^ Wnt^* i»t«i«iii^« fim tiooiBimr «» wmmim 
tiniatti of onttplQir «»i ip»et«rSoy tovtoa MIM^ LMI »M^oitivi^» 
<ltii« idyii* tii^i0» 431 UMI t&NM msm mm ^mmm m wsfm 
mA lotoroi numi til^ pNi (fti^» «l»i4« t i t ^ A SHPtrKmi mmrnOi 
maA ^0 f ifm tftpooMwroo mm ooiMNiii^  iNi oioo 1^ 1^  «Mi ilffoy** 
ftso Itet ^o lM%tm Imi o MiMl^ ilf ooneimi toattal. fooo initio 
• f til* sKPflft (y^* €1* @^}« fsm immmi i i 
mmi^jhrn Iwnfist fmm l^ttti»il» ( f l i t €l« INM|>« 
^ » aldiilt of iti^M tm ^mm. purt ef t ^ mmB^$im I t i^ iwiA 
^l«# i l * Mi^ K 9M MMMiv^M'le • iM^ ttlmr^iliti tlettgiitt 
§mm^mt ^mmimt In ^ t «l#iEI« 9«tl«n CfIf* il« md* iNi^ <^ 
l l» I t t i l tui iltlNil pup^ «i» iiftanMitft mm l t t l i# I t t t 
Isfe0i% ttMi iMiiiirtiiiifimii in, tfcp% fVMEiitt kM 
liM AdPi^ ytai I t t M n lllst aiatftl l i ^ Cl1MPl» t^^ «li^ > wMil 
t ittp HmtiBfttiMi la l i t mwitm^ tm^ag tbt MaBilHPtaii ai^«<^» 
r|* IStit lin»)Neiiit%lidii t^Mnao#i^w ^ M i^iatisftl mmm^am t f 
fSMiilir '«ifttiii»Mi i^l& ft t U t l n i t «»IJft»«iilMi 
: M t i a i itt !%• teftiil f^^iMiif l i l i^ 
p t i af tiii> wmm^i^mm I t ,&• iia3^ii»A««H#crs«i* i C ^ i M i i l * 
Wmm U ft 9ft^ 0f mtlm mmmwim l i t i i teM ftsi. 
fftitttftd i t t t f t i «M(Ni|flip» i%il«ftlftK M « M M f t iNT t i t f i «lftir 
M ^ M M I tft %iMi iMrii' iiUift f i f ftfti iiif iiMi <tftifftiiiiBii 
( f i i ^ * iau ilfUl l » ft <^ttll tmA ftftHw^* t l lw aMHi»» 
iHilta^^ "^^M^^b^^M^WM.^  *^Mk ^  ^ ^i^t^ ftlllbfc^b ^Mi^^MftMft^^Mlftntt.dK 4E 4ft 
U l l ^ Hlft .FiWClt HlMlt I9MI tfiJMIIi'llff'll pNNKnVt i ^ I9MI l i f t 
Els IHMMI liMHNi ift ft ftftftUL ftPiowi wl^tiii ftppftiKfft IMI IMI' 
wiHi ttMi viiaft ftftii l i M i i i i M ^Mi I 
^•^^^p^ H^t i^ l^ w^pp^P' i^ ^^B i^p ^W ^^^^^W^piW ^W^^^P^W^P ^|PVinMiHMIP^ft"ift4|S^^^* H^ f^c^WBft iPftHmP 
idUMNI tft liMI' WIEftiinMVlftil^ Hlftll ttr ift ft^nftUj'' ftfJPWI^tA lii|y H H I 
HMMl ift(MNI% ftitt WftUl &Kk ft 'ftftOClltl. fflfflMNI 
«»! ftwifiir «ft tiift iMioift Hi^ ioft tft tiM mmmmm t f ft 
tlmmm mmlBU #f « tmt HSw m"^ mA • »i i | i 
iin* %«iuii« «Mi npiv CFift* 60t#7tii*i> imi» Into ft w^^mm* 
iiflN»iM«ivfl& fa Will mUmm^iimA (rig* is^flmftt)* fii* 
tton U *BftlI «ai iooiiilF IIIM* I ^ tvm mA ei $Sm 9m» ^ 
ian«i «iA i t i ti^it* i»otr i i le»ii%tiiiBidLl7 <^ BOftiNi i«i^ tin 
i^ «i» ii«r IFtii. tfr»^t%>tl mm mmm mm nitu ft mm 
'11 
of «^ fw^aa mU. ^ lMiftttftfiiM€riift«i7«9}« 
Sift ftiiift cift^ MMi mm^m} of i ^ iftmi^  Citi*tr«i»«i») •»• tftMii 
t 
3ft|t9 ftiftHlr iMKiift ieim tft p»it mm mtmsm mmemm^* fM 
im. ^mtim mmmt§ t^m It utm m« \mi3^ of %tiatlyMi| ftnl 
t r wmOmm t ^ ftatiiil, ftaf^eftot fvtft ftf f<»mtiii afttt«rt« 
aiB^ tfftCll V i t l l tiMl jplftft tft 
SM» mmm of «Ni f iy i t mma w^m^m- melm tifm ttm 
ft «8iMMA fHiSl tmsma %& mA m tm mi»m wmt&m <at ^m 
ABoflaMi t i i t r t l f %i #KMni>i,liliiff aMstMCixiB fti t t i i i i i t i# ivifi^Bb 
' •^WmpW' Wt"tw (BHWiwWP^P(i|p!W» •W^IPHIP ^ I P ^ ^ ^^^W *^^rW^WpjJf ^•'^flliMw^P ' W ^ I F W ^ H ' I W -wh-^^^B^" WPjy *^^PW^^W^jpi^'™'"^W^w ^^^^^^^p 
i t e«Mttiiyittli3jt vi'(^ UMI ''sliiiiNiI ifiiiiMi^ii* of -tlif rumiiiiii'' Ite 
^^^tf^Frnfr T B I ^ ^ B P F ^ P I H <Ww^^ff%^ W^^ •^'^WWBWTl^WiB^P' 
#f fiMMui^»»iiB imm ^» viat 9liit«« tart «f i%t 
%» ttiypl f f w ^Ni fipifttt«fiial S'li^i at iiiai« 
t t Itmi t lii^ ac tttr^cw milnh i » ^ cm l^t i l i t ^ l «ai «f 
«f mttPli^ ewMl. y|» fav mmir tmn mmnai 
mfmmam%Smu mu It wmmlB mj^m* tr.^onir IMI JtitfiUta i f 
iMNi|^^&«i^fta^ipaKl «f' ^ i t t v i f !ii i t 
I t t t r l f l a e«ilr f^fvm th« f^iitttttfotl vH i t 
1^ m§ ituif« i t |p»lM»ir <i^^ m% tmm mmft t^tmp 9i Htmm 
i ^ i i i msM ^099 f t f t t l t f i t tter^la innlNBr t f gmqM^ l i t t t i 
iwitfftlly ^ ^lUi HiiMat ttiiA tHgiiifttliig fmm tivi 
Bilt MMtlt litt iMtn aftnti t t **S%tiiiAl f « t t t ^ #f '^t 
1% t t t M i m t t i t ffiptfiaitiiig f^ Nw f l» p^twrli^ 
idL^tt t t tiiiftt«dli»r lnlNi, X%t lattri lMi i t CM Hit 
f l 9 
>*• 'X% lA anuMilJi fti«*i 
tt2t 
i t 
Wm% i t mmm% ^ ft ifvong 9«nii%«r ml«t« i t m^$m%m i»vm 
H M iNigtffii i^ 0«ii W tlM 9f«a«it VFittrt iifadl^  will ia&ijmM Hii 
l U t I t t ^ «^iitMt M«c^ ^ ^ mam* I t 
•ffpr dnmM^Qi^ ^v j^WwtBww ^^^iw*^*^^ ^wigf ^iw ^^WN^^RinMiifc •^^^• ' •"•^WPW Ws^^wflii^Hw^w ipwKP^B •In'WP^^ iipf^IMMIMI^^I^Vn 
#f i t f i i i * . tiiis «yiii« mmfm^mM tt. wHNit ie»*i6P «if 
in imm^ i^tt* It l« mm»A m ^fmmH i#l»te9 of iSm 
^ ite» »ldi« ftai Ms i t t liwwptlim m tb* 
MHi^ 1 ^ #f msm |mi^ ^i^^ito to 
fty|dliti8lfttlfl&» Xti laMH^aEi i t wumal to Hi* S ^ 
^mmm mmM m»% to ««i^Mii w i ^ i t * f t 
ao«*tr* of ^«i^««%i« ftg ttttttHodi 1^ liie<li»MW*« Xt biui 
INMmi^ lMi ai «S«Maaifr ^^tm%B» of tlio fofO oem* l» ^m 
fast WemiSBSiikm 
IBlio wBOOlo ovl^iiiktw f»@« tlift i i ^ of ^lo 
of tMi eoiSim ]ii9o«#to«wil i^iifo iibi#i i^forts % 
ondNitofSBiB* I t rcQM irantfol to tuo voteMOtor of pPi^ootttl of 
ito 9$M mA ma» OR tho ootor om f^ftoo i^ ttao fottovlor iNte ^ 
« ^ M i l 1^ t ttt^Mi i i i # i ^ i r foftti^piflv %« t ^ 
»« I t f i^t ^mmt ^ tb« lt% 3i^ ?«n»t«» 9i ^sm mm/km Urn 
fiftttt* fb» i f t t t iv Ci^tft* 4 i f i i t « 3 « m i ^ ) Sim ipwF «!&•• %• iNi 
mmtyftJl M l f of ^Ni iii IMI inT idii <df tiiii tiMtmitiT l a i ISM • 
1^^ It* 
ISM irw3itf«Jt unOl Of ^ #i»»« Ail tsmm ismiiim ^l%tt) «ai 
fll»NM« 4i ^li vtfliMMi ^ UMI ^liiln ana ixmmmm, «f «liit* 
f||i»M tti«' MMMft ay^ timl tlki^  io m»t imm mm^^ tmtiBmB 
mm&% iMmefae^^tiam mtrnM lm %» iN^fd ^i@ em 
M^k p»«%«H«7 l»af 1^ tUs ^NaSKlaftl iBRtglai.| SttTlaotllQ iif tpo* 
^M t^lwrioi^ mil of t ^ teN3>^iaal^ nnS mo^ aingly im ti^ 
•f tmtm (fig* ^« fsHf)* It ^mmMm wmmlm * ^ of taodi^ ifati 
la tmmt^M^mflm 1» is l)«i««fi^  ill.«at in ^sm mmm% p l i ^ t^f i ^ 
origin* B0iiit«| lnB \ma HieiBi i^ »ey^ g^i«t antitft of Iti fll)v«o 
laottad of iManiil.IoI aot«»« m iisoiia lir ^ o pNMmt uritiv* 
It i« • flaiMto raieolo n^ t^o tthtm mtm mXm$ Wm ^»»t$X 
voll 0f fiisray* It:^ meittl mps^^mm mM en o iae l^l tirlioiiiiliMp 
•olori^ fiaooi ^ t A'b&m ^to a|^ «i of l^ i* #»?•#! i»ist «f tSio 
tiHio im^U 
iifi$m I3J« So. 1@@). 
Of tm tt^iA It alsiia? to tfeto 
OfiginotiMi M%ms tlio iNRitfaS^  yf&ll of fiM^« BIO iodUiS, 
(ftg»lli,4|i) of IMS ntiaoSo msAa on o IM^^ ti^ iosgitS^p floto 
oolioS ^'fkmmtkmBsm fiato*CFig«ll&#i^} i^ii^ to ptjemA mi tiio 
yiKitval wSm of ti1»lA« IMo m^olo ooipfo^^ i^io to S»tt*ill** In 
0^0 tm 4mewilmA l^ ioo^^tooo* Bo«i4o3 ^itt.tno 
wPf 
1 ^ 4kmml mU of fMBiiF ia iu iiitfti ««|f^ ftf ft ^ mff 
ntaf I M ft MuHk of iManft olMiNlfttoftftl. ttMEwn wlgfui^fttt 
I s tbo i^ l i i l t of ^m fmmf Cflf* I l iWf)* 
@ii% of tiMi tteio iBHilift WNioiiit m ^^ bo 4ffiHil looi^aftl whk 
of ^10 %ftii%i]NMi 1 ^ ftti^pftS. mm iNWfoo fto m point of tmtimm 
iMlorilim to tlift t«o mnoloo oonlj^ ft^i tino tl^ft (ftficiif 
fli« S » ^ | * fHiMi tMO wooolwi 9mm fti piimftti 
foot^rlof nftllft of ^0 iJuMm* Jm iam 
elx^o lo mmh otlMV tmm%- tiiti 
i t 
'iPftJb* 
tFlj|^ 4»|IS»lO«r30l^ « . 
•••^ W0*''O> ™^ J|p' ^pOUIRlO'^" iP *•* ^MBF 
W ^ R M M M ' ^^ffUlft 
!BKyi liHUNOMI i t 
of 1^0 iroBtvat 
fyyi mma» mWmtm twm mm tmmf m& %u fi^mm 
%mm, 1MB tm^m ^ttl« pitstnf memm UHiR wtm^mm m% 
' tm»t tmlmMm &t-wmmU iWbmm mm in Wm prndMl |i%#fi* 
M^i l^ nMil t«gim « ^ ifliii «a n wmSX >t9tiiif»Iiir tiliiHi^ Sft-
m« mmmA. imns &f i»m tmt ..^smmmmm ifUM^t0^U tliit 
fN «^ri%t la mmam%9& wiM tis« gytevt (Fig#i0«9li^} «P IM 
iMii^tiik«lair %r i»i»ii m a iMU ««aBiNit$3^  iaiitaiCFIf •idb9t»>« 
kmmiSMg to ^« pvoi^at iwrit®» Wm tm0%$mk of ^ t i iiiiMltt 
t« to tt^ftistliiii tiui foil of t ^ wool* ^ 1^0 wogntlPiolMt i^tili 
110 @i«»ll«i ^ ^ i a foiH^. 
•i^ Mfo%liod« flioiv i i o nioff&iai lafloetW 9 I»HI^ olam Warn 
m%im Um^ of ^lo mtmeimw mmgm of «Ni aoft^ poottio ingmm 
IH^1%a8^^ V?*l^ g^pd^ « Hill «iKll%lop «»o1»Ioo ttui 
onytlM. of 1 ^ tno oiaNi IOIMI ^ pponolRaft to ti%at oi 
ptmrn or tMi ii^«i^l«p MM^ia ^ i»i* liiti^^MraB. «r Its mi^ 
maoMitaiB o«nv^MPiit« *^t tut ogietinHmi i t %«tt I t t i i i IMi 
1 ^ jptiKitft^ l i ^ •»« ifSi^ m t « i ^ pf«mM6 Ktli i i i i t * 
tail u ummmA W tim iiffirtt H^A ^ I « fiitittr is •% ^ i p»i!^ 
ffiftVf liMiI i t t i f lir ^10 |ViNiM^« «f a diatl»it tatii»« ia 
tmi ttii%«rl0r PMFU ei Hit i^iiQiiottl vmp$tR muSm ^ i t« tvo 
I t i t taSlti *l»iNNm%ti ciit«NiFCFi^#3@|9ft|iit6i|7@| 
i<«i«l^ sftlJMNI *i^«t«i«»iAii»Al «3ilPKitlei^ of Is^ 
wmmm wsi^m$mBn%m^m^m^^ m» fmmu u wm 
itvit m^ m ^fimmmA im,9k^ mam la m mtm^mB^^lm' m»mmm 
f&itlti%l@ift ii» M^^A fbli ^f«iii0o% dwMmot 70MI& ^sm liM 
of f^ii^po fs^ 1^^ tm% iotto ii^ ii^ o la wm tm^iml mm^^tim^ «f 
lilt pmm^mt oal i«w««i^  at l$io Moo of ovlgla of t ^ topdto 
milili i i #iflal^tr aa oaitMPiiai m%i»wimmk ^ i»tio«6iinCri#i«9% 
Siffl^fi | '^i%i%ii^ 9i« f | |« 4t ttio yoalMiOi|a%«RiI oaglo lait 
iii^Li^i a *f* iiiaiMi •li.^tto I^ Mieir to ooioiap aai 
1^ wm ti«asa* 1 ^ «io wnii^aai onio of mio aOititt 
ffMRB tHi luB^rliir aotat loooooo (fli»« l^t i t«9 i f&tm|9%^^ 
Cliiil la iMOttiNlioo 4eiM mt mmf msy ^mm of 
la mem t^t** flMi iiao.wltoy la MM pim^inmmm i^ 
isiii* «i«i9#i mm %m mm^^^^ mmmm 
" • •»wW^MPwWA ^i*%>iw^w *•»•• ^^^^^^'''iP'iifw99PlM» jP^UPPP^Moww^ilr \mmmW^l^mSmltiSmJf#< 
V l^ii #lfftMHi# ooiif ioi la 
iifulmriT y aaaltauiewNi iso Hio 
0mm m mmihu^^m s^iwm&t of tain stnw^Ni* lit* ppiwinl 
l i t t e r iS&UxSm Wm% •III 1 ^ tk^^m mts^ixmsA idfimmmm v i l^ 
9MI I A M ^ ^ UMI niiiiimtiTw In m^ UHt nii top it 
ipHM. lalw i ^ t^itgtettilaig iKlis M i i l ^ l iniiilafttlfie «Nt I t 
iitmmi lost Mtm ^m m^imimt m9^(tX immmw of m^ 0M «f 
UMI ^MHIWM* i l i l t l i n t ^ mti9$jm imm n i t MMof i i « i^Hi 
iMMi •iraMMMtt'Nilav AitiKii #f ft 
mm vigi^lr tMi ftftllftA ^ ^Nm^immm»mm<m:SMa'^ m^mmm Hit fttS 
ift miftiint. la f-iii- fiiMi i^ a fti*iMiHiiitift 
MiatfttNMiitftllftif m%m^ Cfiift* ^yMifi f&« fvK 1 ^ 
of Wm twm m^Msm t m !to ft 90i%«v#«»l*t4»iil dtfteMfiS ftm 
ifti latft mm mmpm%im f^vlfttft mtfttal 
al l ft l@, ML^ mA two ttiit«fQ»lAtnfmi ^ puittljftt«ittl mmm 
niiii^ ft»« ^i^i[»it«lar latlti^Ni into ^ i tmlnait fimm ixM^^mm^ 
mtm^ imi ^l i ^mt iomt#i»iflii%i^ yUMP «i^9« i s WB^ mm ttiaili* 
0m% mmmi0ii0m% mmwjfimm ^  u^i» .mm^Li Mtmm:i mm» l i n t * llit 
i|fw^^«»« la ^uil» «9iiiNMi «»m«MNi ^Sm i&mmtiim #f t w iMdJL ^ 
ler SiQiOBSu flit %iMi i3Eil3<M 'IA ^PMIV rmiMiiot INM •aft^ ottcnyi vilii 
^ ^ %i» pMit«0»44A^Hetti l0li«t of «li» sQatoi la 
%imm ieatowiNmt^llar •atw^f sa i ioooi^lsr ^Mattit m l i iaM^ 
Adtedlw 1^% tii» mmtm &i ^^ Mt%m ! • pm^mtixm to l ^ t « t 
la^sral i<^ Mi ®f ^MI imitiai &•§«« «fi 1 ^ «it<miitl. i l ia a Im^l* 
taiiwtl tarim viilim i^^t* l ^ irnmm lata MI iii^«r moA m 
iMMMrt «e9a««iN»iaia teiHMHigalfty ImUm irtm* M^m^m^fl^m^ 
m^ 9i# f)« flit aotav ^rlaa^a iitt I t t rngp^m. d^ptttti ttitHNte 
1 ^ ^t i»al «Mi*gli^tl«»ii i«ii ttti ffaoaiiPMi Wm axWai^ ««wi 
1^ t ^ faiiiattifw fmrnmim iftm^^^^wfh^^^^ 98»i#}i 
I t mm t l ^ t l y IM aaSItd **ia«t«riMP a&ttl p>att^ M*(ytg«# i i f 
f3,fl%l%^i9i|A ift» l!n^» imtin i^iflwti ta aoeti^ H M 
!• m$:sM Hie' *i»rtRi#« St 
•ittlfti mtwNi i^ r%^  lii«|]^ mm ^ I f i ^ l ^ telMHii 
«i«ittft «M It ii^ifiit ^t^» a%i% t^t3^* «iidi t^ii» mm tut 
iftteiiit «!• tiiia u mm mm* 3%iM»»f%mtt%«M»i * « 
Wa^ imm Hi* flfaMi *••§• 401** i t i t vrliiot l^t ^ i ^ At* 
i^ttl 1^9^ i t iMi • lii^ii^t m^tmmgimi Fl4$t «9y<Mf i ^ 
lili^lir m§mm^^mA fifttt ««ilti *flSB«# 1^ Wamam |fii»«l%diy 
• f liiA «0t«attHB wi^ • tiaii iof^tilJMi «f ^w iNntaraat IK 
i t t$m& v i ^ tlM» paiimiinititiLIat PtsioB caily Ift i ts 
piftf « ^ itft iili«tt»««HPto m « t ^ .It f M I 
Ofii|pi# 'lt&0^ i^SI§tS|:)MU liPfeB^ * AMI IMI A tHdUt 
^» mmmmmnm in mt »tiSi» Ifttt. m^n^ 
Mtft A nMllfiii Gt ^it wttd "Jdrt^ t Hit aiNHnmt «f Hit fttn ytlatt 
#«% tile iN0^m t^oUKpibtdi «%ofvt lir ^^ H» piMttnl iflri^«r| lut Iw 
M t fftHM %€» iKMMr 1 ^ i^titvt dtuftvoatiiis t^Mt ftfwitt 
SUM oaa lit iift^iNmtlAttd int# ta antivtw Mmm 9it% 
f««ttt9l^ I»MtlM« 9tivi9tiiP^« fSm fomm %» not* ^nii i ir 
I t t l « tfttt mUf$m fflWfia «f ^at p©tt-i^HNPai (fim» m^tl^ 
. l ib. 
la ^mm'lft^m SMI' wmmt^ wmm- im$m if M> 
mmmm U •»' mmm^tA wm^^^^i^s^^ Iftl^ NM^Nl p f l 
&[ii ttdsiBils w^ Mni iiiifiiiiifliinT iiWiMb' H ^ 
IjmHHM^^VffllPP^VHM^ w ^ p ^ * ^ ^ ^P'^^r^^^Wp ^^n*^w^^^^'^ ^ • • i ^ F ^ ^ ^ P * ^^p^^^ ^ ^ ^ j^^^p^P'i^p ^^^^^MP^^VRHm^H^^^ ^^ Iv^ 
iiiamiiiitfi flaii Matt wsmMnn tliitf' noflaa .^ I N A loilNBiriUMt li iHrt' l i 
^P I^WW^wW "BiWP '^WWBP" ^ ' ^ ' ^ '^ PBlfcjp WI^^SPBW^V^P"™ ^ * ^»^p*w ^^wW^P ^w^PWr ^^ WiW»Hfr iiw^W^W^I^ ^ F I W 
Cfif* T i l * B^ft lIsMOitt •H i iMNNpfia«9 Hfti 
.iMOQViltoi ^ HiiB l i i^ MliiMPftS. In «#li l t i ttad f« i l« i n f i i i 
tlM vitttvfit $mmm «f 1 ^ lA%t»f^  teilf «f 
iw^»^v laM U^iA ft •mmWL 9m0m$, •pm$9Mmk mm§ 91^ to ft 
iivdttioii {riftt 0%at«& ii« H» ^te t i t ftf n ^ 
Ifttis^ «ft« I t Is io iet ly ^en&l^ iicmft le i^sit ^ i# 
M^m^ M^ftliUk^MklilriiMHMfcftKift 'ft^EMIiA^tetf^ftylP'c ii^M^^M^MifefthHtfMk4t:iii^kJll m ttd^fefetfKltt- %Mli;4ft 
ftftilftS 1% ftft «foinlfti iaftt«3rfe» wfmmn of ^ft mmmi^mmm*^ 
I t ftftv««et i n f«f^siMfiii^ irn^ ft oo i^dtltlida ftft 
HMq^yfid %o vlAt I t ppftiftftt IU1 ttift 
i f t t t iv i t inifiitttloM^lir ft ftftift ^ i^NMilftllsfttiMi*. 
Into m$ mm&i^imm fm& m&M^7 ^mmim iam lii^* 
7«glimt #f m^ mmmmmU mmmU t% pmmmm « 
flits diNW fl#t mmm tiiat i^« «i««i%4^ iiaS <if^ mm^M 1m 
fltotft «^ id»MN#ieti«l. 8ia»«l98 i» titter »iMm i f ^tt aii* 
i t mxtmmA m% iu ^vagi ma «» i^ sm A 
ftiit«n^k»r vis of 1 ^ mmfmpm&tM$ mtmtmmt MOI^ ftr iNt 
mmmmmat to f i t Is Ci'tfi* aSfai|^»lN^l^i a .idi 4Hii|^« HM 
f9tttrlf^ fiiy^lA at tiMi folnt of i ts vnijm irith tiit 6s»pmX 
attTfta itviKlops sa «rtiiiiSii» toe^ to airtiQulAts mth lbs oiit«r 
p»pt «r ths oi»vi»Qpinii^ wmm^memt ti& (Figs« 34p73|li ii« 
Alt«^ s|)« '^^ '^ ^^  ^^ ^^ ^ ^ * 9i«iii?ttl vliig pjpooeas ti^ te a joint 
in tho saitoH^ Myrsini Wm lattet is sba i^S wmsh io as to 
alloir tlio liliolo ^««it7ai surfaoo of tiio Isaimliito to f it ovor it* 
SiMi liaso of tuo tasaSaiPS ifim* ^|87«Si^) i s lOasoi iiats a 
iaftll ssfijpf taattoe poi^iitsod hj tins »iti»i*liii* mst:ff%in of m$ 
mm3mm mmmSMmm Urn INpwMilflii m «M m^m 9mitm i t 
mt m^mim mm^ iMm it mmm& mm W tht 
^dW*' ^P^^^BP ^iPjwBS'IP^WBF•PWIF'Bf •••IBwMfr •fcwilBBB- ^W T^iPwWBfc ^ p'W^^^wUP' ^^pipk'^P'"'* '^P^W^^ W^^^^^^^ff wjF'w ^PWW^p 
iBiijiiKBG^ Uyp l i t e ieiMi Af ^ i i «ngM||iM|M ««| afiigi in 
a i id i i la MimiB llMi two fia%i#i>»ftil«pii> tiiiltff i f I IMI 
iMi l i l 4 ^ WMiiWNli iSidt IMMI ilXtMn^it iKGI^ ' tJKlMi ^M 
jjNMH Htfi fiwftlaijii wiiiiiiiitnii luf IBMI aiiUifaiii- AitHdNHi iiii><*ii laiii 
INi im%iHpiiai ttv i# IIMi twiiliw t t f i i i i l iittcnNi vilii MBH 
tMMk f t ^ p i liiiii^ fti^NMp tnjm UimfmUmm «r t i i i wiibui tteiitat 
r l i i p CFlpi* f i « f i | i S ^ | l l t7* V i i ^ ) , mm l i i i « i^ l» mvm 
l i t t i Mii itild • ilailitY vlMff « ^ ^ Wmmm Is H M ^ iMii 
i t i tai^toi* 
f ^ ^Wiiniiiif i«««fti mm§$m t^im* M^$$^f%^W^tg^m^$ 
A INI* glgii^ iMMi l i t i l r iK i i t t i ^^ iMi mm»l tty i f ^ t 
of « wiii 9iA^ Cfiip* i4M^m»7%ai»ii^ m^n^m^ AMI 
l i i f l i i ' t iM l i follcHiid lup n i im i^Batf li^ tNi lU i i ^OBotaM/m ttf i i 
i p i i « i l i i » i M^ INI i f tHi i m i •^tmniXftr I i ^ i 
Mm 
i t $eim mm oalwr m$ ^ Wm p^^w^l^ iM^lii i f 
^ «li9 iMRBl 9pm^im ^mA of mm 
iSm Up 9f mm T0mm% vini wmm^ ^ l » HM 
Vk^ 'H ^HhttM^tt'% ^fcjt JB-O^IL ^feiflftjS '^ i^ lfeuk JMUMM"^ JkV'H^Mtot^^ jftiM( M M U M ^ M I ^t^/r "IMbk^ik-
iKtU ^ HHt JIltHlliif'^llliHWIIIll-irtlTlill l^iiflft i n f*!!!!!!! H i H l 
o f Wem wimtt^k&BBn/Bk SMM# INMI' iit'%fifffl.ft%lfln i f 
m. w0. In mis niT s ««NN«» «PMi $m aMMi «ff i i «li» 
i t f t ffr* ft^>« S^ lA itolaiigia inui ^ifinitiir « wmm mg^ 
xlM WMH^ pdUMEPQil' 'is tSSIMKPWfti -iS U M I (tiffiiSI^ 3N||ii6il 1 ^ 'S 
1MM wf9mm ttttt ij^ olomi f^  mm w^timms^m pMt0mm 
i t hmiiM 0mmmmM ana vntmiiii «l«itt igmm^tMk te ^ * 
l^ riidL attain .i^ its mmgeA l i ^ lift c^lHi] 
f8# 
M M I Ijft I^A f^sm nf ft iiiJRii0ii f^apiii f^ iBwI.tii? 'Ift 
f l i f #11^.1 f ini iM' #<f 1 ^ iBjiiOfXiiiwwiHi ftttft f^fil-ifff '1st £%;liiii ' 
!Ellfift it?fiMiff1*Mi of WBM ittftlfiirrT .^lTig ttUEKliLi -AliNi' ift —^ t^tKiif' MilMMi 
%3mt %ft « i ^ l f t t t«r i t i f t mmm9A Im i t » H i t f liw% l i i l f fit HdUl 
i««« I M f ftiHi igi^i»dl»f i M ^ H i t ftatn^y ntygla itf . 
'|^ ftf% Ift .iA^MMKlSjf' IDJllgftilllltftilt 'if^  ft fitfy ' 
1fl^ili%i$f ^ Wfm H U M I ftfti ft %!§ v m i v ^ 
d lk J ik ••*•• i t MHHk j m ^ n ^ jun^ig. rfik.Mib ^ i^ . j iL ja^^j|> jgi ^HL j^agc^g^j^ —^g_g^ j|L 
9i^M§fl97S(?!$ittlyiSfWf « 3MMU B 9 i w <> 
tft iMIQipilMMI l a WM 
I f INI mmm i t in* « i l r i t t t lo i t i v i it*tav«i ^ 1 ^ 
ptt« CHIP* i i i f i i l ^ i a Ml tui^ «iiii» I M 
HMQlP'^ ig 9« 'f'if?S|^9li«lMil^i 
lii^ u «r mm^ mm* n^n^m^^^h 
wim t9 ^M iNi«i««itf» anwttl mm imm Wm m^m mm^mm ^ Hi 
iii»i itai itiaftft ftt Hit f»«w dtftfti ms& Cflpb f l | f % l i | i i | ' i i f t f f 
H i l * iMTgli^ ' BWM fIVifti ftRHI 
of teevlisnMi |^%« CftgN i l f f l i fS iW»i i t i7 i * t l« Ait^« H 
In liiviiMLti^ In pNiitlin luaiA 
if&l^ me^ #f t ^ tiM Ier|».iiiHi imtMPl^ I^ PWMMNIM ef HH 
iMlag 4imMrltil immwiB mmup mm dUmr W t&ftit i M i 4i»«i]L 
«i»i« CFii«« fit?iti«t»iii,fry« m« iM##K s i ^ mmmm 
mm mm^m ^ mBm$ timmmm «• Wm-
'Still iMtt «tMitMiiKi yiitfi idT 1 ^ MHMMMan^ ••iilBitai n 
ir 
AMWH ffllMrtWI 'tSUB^Smf €t.#%t.ltt% 
lit teeiu 9M tiMi *llPiitiitftttffiBt1 iiittiiiPi''ff^«'^^ 
i h l i ^ • MUi i t i i € f ' l^ T t i l iAB ftpffipitiiilMl^ %§ i i U b i i 
if' swNi ^ffi ^mm mi. mm$^^% ^^ mmmmml i^-iii 
•i|i»ii t^ m0l* f^ tetliottoi- #f Hi* •iiiiBWi it mtmmm^ 
msi9 ^mi mm0^ Crtgs* W|ft to* Mi mA^iu MMH tiiiii it 
i«i»iaa «}ji* #»•§ m^ sNiif lilt IfttiMP In ^ M nwip* l i i i liN^t i f 
mt, mmi. iritt, CfllP* 1%Wii i | i i fPt a 90«. «||Q_ l i ^ wiBrtffi<i 
CPiit« H i ft •!« i i»|} «itli tb* t t i of Utt ' 
t%i i l i t id ind ^ i mmttO^M wmmiimUmm villi 1 ^ N^N^ aalMr 
r^ tyi libMNnNPM In 1 ^ itriw nf yveoiiai CiiS* 1IMiS4|IMNi% 
iWiiliif Cfiii« 9m^ 9f0lftm W» f l iifj^ wm twm ism im^rn 
I yi t^it i^ yimt^mt O^ii^ •& ft 9®# S&*ti}« Hit 
i f 1 ^ aiiOAiaitihiirtMnp ^ « i mmm 0f iai*if flMNHi iiNi#» 
fmm mt ^mtiam^m Wm immSmiSlim^Nmmml |#l»t if. « i i i l ^ 
iMi 9mm. la 
^ mi§mmi^^mmm ^m ita pwKtoil IIMMI m H i 
flM» w^%mimf^»M ^ l i t p*«siift3i »I».1M« « 
Imtiwiiia ftpttdiMt* Sttl4«t« lib« •!•• #f IM^ Hil; 
ai l iwl"l^ m^ut l»lf»s of 1 ^ fiinit ftft timBiwitlyiiy 
im^mmiX i^mmmm #r «># i^peslna »l« #f «IIIIA St 
WwoKik mMeMst wiJBg$ 9€ 1 ^ •iiiifttiMititiiii ft. .imdLIL pcmin jujj'iti'ti 
iM • i i rH ly ft ffifillliilbNHli i^PIMtl^iFti WlflbSttli' 
m&m tm i ts ^i4lid# iiMitai ite 
Hii liiMlSNitUMa ItSnli It 
la 1 ^ fmMi$m« ti>» %>ttl ttx«»i mA Um pemaAim tigMiB^ i t 
tilt «it«^ «»• ttuftimMfiar >ifg«r In t i i t Ititii mt 




4 <!(»«• i M ^ #r 
Ci) ^i« ^ i^ «B atttHNi fW9m ^ pm%mijm wm^mt <Nf Hit 
^ H I * pMI%ii^ i«(MPMi# t l i i i i i t i t le» MNit p » t of tlit 
fiiNit » i l tlit f ^ i t i t i l Cfii« tH* »»• Wb\, 
CtHi) Hi* fHiftft #f %m ^9& m^ «»ii iait« fipm ^m •st^m^m 
At Hw v»f]r fiiNit t i i ^ t i IM« «ii«aiiBffiit «f msm^%% fltp«t 
mk wm fitj^ uysusi^  f»w»i«« ytifstiur m i t i ^ iii»«t «•% 





mm m % ]*i» «r iMii 
%% mmm»^ ^ t ttiit ffttt «f maolii 
of mm %xi0$am0^ 
to* viipi.liii ilw 
SlWSM l^WlP •BBWW'^^P^Bffl^ ^P^F ^^^W' 
pliV'iC 
t» "te 9l^«i 
%& yi0f$MM AbCNit ft tiNM^tftNl tfiUltillOll i f I t e ' ' 
«»»ia«8 fiifty IMI «f«ftltA Ml ft |MI» if ' 
mu^Ifit iBtfttti i f ^^fimM 9«tii#» 
fti (JliiMiil'biil iHf Smiiii' 'Stt 'iliAp#' 
1^ t^ MNHMNI 
4ME (iM ItM JUfe% 
^ i i t^boffiiitt l^ i f iu j^ e€ 1 ^ 
to Wm fittiillftr 
f ^ i t^ntt tp i f 3ji% 
i t i «* i&^ «!^ i ^ i ^y ft iftftll 
I i f ^m ifftdioftl fIftti' Q€ Wm 
i f m$ BiM S i ^ i f t ^ 
1^ Ifolt wmmU warn ^^ priMliil 
l&i«% I ts mm ysSl iiAt »o i f f M t «a I9ui liiat* Akit 
' , ©f ItoB^pWM III lMMiPiMl« 
UMI fi»ii nmmm mmim m wm tmmtwm 
f3 J ^ t 1% Mftf INl ef 
ifeimNi wuiQlM tt tSiiMt fftMiiti i» tiii 3«% iimm$ moil* 
]N»lit% at latti^telai l i « M t wmmSxml to ^iftt of UNi 2iftf^ t^p» 
immrtmm it indoci^ to immim so* .fsei 
.^ 1^ «r f t^ tM^ ooMoen wn^m ^ immmm m 
wWk Hio wmalt tuat ttMi ^ lo^ I 90iloi^f lirii apt failllofr 
«iiovtti^ i t wi4o ^ antag^lii a» «ft^Ni<«Mi«ftl 4lt»oi 
i t Ite «a vpiuNI dtjpottioBt i M i ^ Is ^ t i r tiom ipw ^o 
(MMMt ti^bmm meimim f^f^ ^^ 9^ H H I 
9€ Wm ttm^sm 
4lf 
n 
Hfit iV IS' tit tiiittifltt HMMI^  UMI 
l^ r^ti^  iifftap la 
0^PIC§«> fli^(M^^ illl^ #IINii#'flll# * 
i ^ yolRt 
4^ jK flfc '^ MllL'dl^ lllft JMIV^ 
•upfiii'of liift 
f>l4tl^ Ift 
i m v f l r l i » 
in tINl 
Citt li#*yy'll#if 
y | i ^ « 'A* 
«^ mmrmmmm ^ mt 
4^^|fc dk>)B ^Mi ^ K 4 P ' vPk^^^Mdlll<Vlf-iV MMMik 
i t 
^ nils wmM» mm %9 ioo i flB lai 
Ew^MUig IM« irt«r i l l miaA mB 
fHIJ^SlMSl f^SffS ^ W ' WPfA #1* it^S <KPiMI|lift* 
cr^v 9i« m»Wi 
S^l la 
%Mt§ 
%i l i i t 
UMI' pfl^tna^tov MKPgto cdf llMi 
&M ttti»ri^iii. % tlKilAiF |Al^ «f 
flkJMl ilUMi* 
«Mi«t « i r 
asBiam la IM 
>fl|« 
^Cwp WPWPwWIP^  
Isplii^t W 
» i a IMMHiBnHr* 
terlifi vim tm Um «€ taa 
t o {MnaMBaalti 
p^^vIMM^ ataxia fatats e^ 
^Itt* t^tSfSii A IKI«l»«1i^ i 
1 ^ «e H M ittiiAlftfs i^Hi tii« pm^mim mM «f Hie «^f«mi»i£ 
At tiMi imt«»tD# ini lM^ef# inilliii %% ^ l i isittSJHNl* 
taMi mmm tt« inHlila la boai^ NMMi im Hi* i«aii tl«. 
I» Hi* f(»m ef t Ivofti }mm% iMM mmm^klm ^ l^nti^ t t 
te#ii^pNUNi nysi iNynpHiic i t M ^ M I 
flw fiJbanii «r mi« niie3ji «i^iaftt« twm 1^, 
liMiiadt MMMiMr#ijt aaBul l^ b* ••aoUL SVOMNMII ltd aolat df 
i i M «» ^fii ftstiHpi^ litlf «f Hit mmX wim mar ^tstm t» 
9i«v»tt3l ittt»«a*tl49ii« 9m$wmm f«puris i t M « isj^HsaAm 
Qft^ int %• 40 • twi^ III faa«ts«ii im m mm0^»\ 
^» 
^ mm Mghir iliwmliS p v t 9€ mm 
ftff, !Sl||S 
m§Bm 9i 
pivlt 01* itdit wilt til II it i iFinl Ifiilpi* %%• wtsf&M 
&€« 1 * ^ te HM ioai* I t W llMMIfiti W • 
wm Wmmix^ In • 
1 ^ iMMtt 1^ Hi* eiiii« w^ i t 
mmmi$%km with ttn a^M^« «f im 
Mitt %Mnini'^ 'Hm i^ fflMili ^ UNi mMtli 
|ji»i«iiiii^ « 9 i r l of %mi 
Q B i t S.<OilM| 
^^P^^^ ^' ^^*WNJB •^(HP^^' ^^'^WW ^^W^W ^^Fr*'W^^m 
) 
^ W W P I B W I ' ' B ^ P 
ef tilt 
%Mi 
l^w^F m^MMI^^^MW^IVV^^^^^ ™^ ^^PWfl^^^^^^^^Hp ^^ifipR^mK ^ r w ^ . ^ P ^•'^^'^^Milr ^ '^ '^^• • •WP' 
to f i t in Cfi«ft« ii%3«« i | ^ }« HM 
HUfffveV iSMNI l a 'iMyfelMNIII ^ i » tMd ! • 'fegU'WHIMfi 1 ^ ik ttil& 
WMif wi t i i i i i f a iv i la in t ta #ciMMiit ti|||jQo isttiiMlA A IkliU #NPNi 
UMI iNMMMdIl itMl 1^ iJtflllltJMI Hiiii^filt' iMPlMMI SlSltiHIll^ 
HIT tam Cf i i i^ » * , i 6 , l l % n S©i,«%lt «iA t M «f M 
i M # » l f t i P « t i t d i t S i M n ® . %r l« Hit «ii» w ^ t t i t i a i w d mm 
UMI witliiiitiil iWHttt niy Iw iplMMi ts§ IMI tii§ iMdl 
9iM^iv«*i»%t«ti. %i^ of Ml* fOMttt l i i^ t i^t i r iiiNM^ti fipiirit 
fifif fn i j l i i f t y yi^ifff^ Hiiiit'iyti0iy Iio tint INUNI iif liMi !#% ii9Ki£SflHf 
ittliMNilNi i f tMi i M I iiiim« As iBii§ idp i t In iinifffWilfftMim wtHi 
UMi MMsS* i a i # f HKI f i i t f i mwfll^fy i i l i i r i ^ i iNf I9M> it*ift# iMUii 
IHMNi i^ Ni prmtiif myilwi' icgigvii' 1$ lut "P^IINMNUMI'' INMHA 
WfoM iBWUmUP^SPI ' ^pfliP- jpPPf^lPWWPIHiW ' • » # • V B B ^ P 4 P ^ P 4 P « W I I ^ W Vm mflffw^'^^p •ipMW'W^lp ^^^Fim^wim I B ^ I ^ ^ P T ^ W ^ j f l p ^ R ^ r 
I M i ^ i s UMiHi 'Hf tdtfi wi^ tf^ MKP liaM^yyi idil^ bfliia^  
imlMani ISM iMWi if* UMI flwawMWgiiiiiag M a i iftac* 9Kk 
ntwf iMUMi lliiui' MdyiHlHi luiiiniii * MtldUi' iKNMuiiar i i 
•% ilMI iftiHUrlffy 1 ^ mi l U M I •f l^Hiff ft% HM^ fi«9«w!r««r« 
Ifttanml Mftfftlji df tint attftftiiilftl i i M i i ftlJii^tlf tss^usHsf In UMI 
00 ftdlliitff ftlift %^  ft #|^ MIliif% 
hla i ifiiif ft^sffti t9 Hit MiMl ftta 
MMi||lft o f 1 ^ <i'<iifPiti|M!iii.d.tii|, Biftliitiiil.iiif'Oiij. t H ^ Elaft 
^^* ( P P ^ " ^ W 1 P ^ F ^ J B ^ ^ P ^ W ^P^WtP* W^^^p <p •^^WwteW" <p, J^w^p^P ^WBWW^^JflP' wl^^^jBliflP ^V^P^^P^iPBMiPft''VP '™ • T M W ^ .TIHPIPBF ^ M P W T I ^ ^ W P ^ P 
3ftt«p«l. $mgim ftt tiift i^ N^ po^ kMHi t» 1 ^ f i«^p« t^oftl f^lvMlyft 9^ i ta 
• l i f t 0^$pi«3^ tftiaiapr)! ^i3» Mm %mm iMOf ft^arta %r 
pm^'^ml %mnam,t §mm§Mi$ WLg9^M^mf^Wlfimfttl^WkfW$i^ 
fmmA rngMtimt mpjMimmtly %mM mm to MPLM ttiis fiiipi ts « 
writer t i oypi^NI l# ^xlM ^m ^» Wm • l i g ^ mm$m tbA% timm 
19 pm$mi^ « i i i t l l a i t Ift^nftl smlf In #f tli*. prat^ t^ena la i t i 
^ft pe»fm Cmpfiar ffimd XO«N» MiiNM) wttli tli« r i igt la i}t^ i%S«a 
%tm0iaip9A in i t * ii^ pt«r telf • WaA tii« li^ nvr ImXf IMMB not ooRtl^ 
wmtm wll^ tlio WP9* imif tb«a. €>f ^mrio tiio pwsint wttor 
iffoiild hi^ w aoO'Oytoi 9»{ii»!^*i olalm* Itaiao&ii la« m40 two goftwo* 
WMM of ^10 &1»o*PO« 1%yi^  niNi ( i ) *^ iSo«r ^MI f l i^t wita|^ UNi!m3. 
•iitiKro Hiat ti^ EMi ^10 foi« of ft idl^lit €Niip|iift| weA CtDnfttorolSar 
1^ 0 f^ Nfttgffi OOOtlMMNI #OMft 1390 |ftt(Mf^l ygOjpO<feli 
fMif fti I3si fiMit MMiiii^ piitnvol. i^itf iiNwi I t Jotao tSMi 
wfl tw ^ a t Soniaii nag aot tiimiiofo of tkio protoaso of Iftte»a3. 
niapilii of tfeM ivofoioqa* ftoiOfI^^OM to Uftg Inoniailr ftfolioi 
to 90(pfi ^ o r l ^ i fto mm^mm inilt&tioii ^ ito i^ p^«p WUtm 
lk«^ aiotoyloapoa lo tvufovMi W 9m ^X l^ i^ p^ oovo oactMAiaii 
iMitiiMo t ^ ifl»i piooom i»^ ^10 tljmmt mrtloalAtioii of t ^ 
biai Oi»Bi (i^ lio* titii»K^t20Sfl^ic»ft9 4 3.0i«i^h Biio 
iWMW* 
***•'.rr^ .«-«M »»-«^  -^ TIL- «tf - ^ 
i«M* i ^ * " * * > .^ u «»«>i« """^ ^ 
1 ^ «li«tt«t 
1 ^ 
mat MMtn^. M,M,JO&,1M,M^10»,* MK. « K ^ . OM 
of t ^ 
iftttfftUir &t It^ l i i l l ip i i r ftii ^ l i f H i fiwviii ^MiiM 
m$^ l @ i « i ^ K &w»at inodsp&Mv moA ^um mx mm tp^Mti 
fifisx€ "Hilt HiliitiiiiiiiiB • • ft ttiiritlaiBiittiw #f UMI twi MjliwiiirrBl 
•fti«»itiM ift fb* Vftftifrfti. ftupitt ^ t ^ wiift «!«•«»• AalNisi^ ofl^  
i t I t •wmnmA of f l^ PMi «&• 
(flit* M^9$^m§WM^wB^ S0i«siti« 
^ 'Hii iftiMP iMflWMlfMli ftifttWft t^eftVft l§ ft 
'MUnilaftS 't99ftf9iPtW%sBm. d y l ttt« SdMHi}» &lf t ajwiftiii iBl i innl l f 
MKV'aKMItffe Mb' f l ' ift^llkJk iMikJlft<ltkilk _j|^^u^jB^^jaki{ft|]g^h]M|^MM^^^ V • K s tfMft | Q U H 
• f liiiiwwBtl mtSmm^im* itttSfSiilDS^ U ^ M a n ^ K l i t '|iti» 
Rt mt ^^«t Of lAttisF^a wtkimk vtlH iNl ItWit ^ i f 
i t taMMRMyPilf tapifiawwid Igf i. j i t t v i #p|lf4 
•iMItfli ilNmiAl cf<»tv#*Ctt#i* ^ t ^ 9 M H ^ I miliii ibitiiiitlly 
tmwm ^Sm Iwoti f t r t i t t i l I«tgi%a^UtmI r t i f tCr i i i * i i y t ll^«aii9l» 
Hits Tiiipi i^ Misi I t iqpiJl% .up liilso^  lyi isitiWi^ l€# d^^tftf^SiQi^ U^H* 
kmsf^ mSi % wm^m%mM3S CFift« Itgies^liOi^ l isS»lt i i^| |Ml 
vi^iiMNitiv^ in f i t i # i i i i iMlila^ tN# iOBiQiittiattii t i lMt«»i i^ fl% 
tilMilMi in ^^ tet ii^ yMi.11 if' Hit iMrtai ttuv f^tSl fyitvtCyi€9*<S@^^ 9% 
ol^ l^ faii^ ljp liitMiiCi ti lt i^ t t i t l t i * itiS mttyjlflt 
jiiAlNi >ot twiVfiiDC fficti l^ te 3P:iy^ fiast tui!^ ^Ni i i f t i 
©f 1 ^ iatiJiHMn^  iMOf «f tut v w i t o t Ii»t1>tifa»l l i ^ la 1 ^ 
foiK <^ ft ftftmr tiuMtti i f %iti^ itotlitoia UUet t p l t i i Wm^ 
l»it» I t t§f§mem t te t tii» iiifiH^ «i»fii*« i>f Hut 
t ^ tMriicMt®! flAt# iAii«fo ^nJli l»iv« iwei^ 
^ « tiff& e«s «««£If %» MfiiiMitti nit^fiiit «£H«iii^  
S!l»» «9«^l^i9 ai%4 ^lA tftt mem In n® «ft^ t9 fteissvi m i ^ 
as 9la^ bMii lif 1^ HEfei»9 in wmpm Wm mm ^m^ t»i t f i «i 
distiisvliir t«t i^ pt««i%» «nlb^»ii^ia stmtl-^,^, . _ ^ _ , 
^i«r liftiNi od 4SMmt wtOmt m ttm^om mi mssr of t3ii^ 
turn «»% W a I t t i i iosM. «tttisNkCripi« Si5«IIIU%Mil# Wm 
ii^ Eitr ^^* ®» ^i»^ •«» i» •t«ii*if t» 1 ^ ttt^ift mm m 
fftit«d ^ i f o f f t as s^mtvSm ^Sm- idiMi# larodliffiileir{fip(«Sl^i%. 
m^tu^ffmu «» taiiMffi*! ^« t tKm #f mt ws«mm3L tin uc 
i t la nm m^m: ii9pmiima^ om Wm ttstapal Htlf i f I te 
tJTO^^ ieatsI rtit. <»ilr at tmmi Is i^t^ otSiir two liiti^l^Cftlifli*3ii| 
fhla ntiifl«atJ^9B littli f^»^l>i^ t^^btim& ^h» l^smm ^ Utt ti'KiKiTiiintiM 
tlii3Ni ^ ft iMOl ^Pi iMP&tdiF SRSi^ ft ft* iMilI CFtft* 1j@8|aiUlto^M}« 
I t 9»tfti]»ti« tmm ttift #«» mai ^m W » litifti ttaieft wmf 
ftlUMt %• liW flftlut ^ ^UMHrtlfttt of ^ f t fMt«» IOr 3MPBtOV# tllft 
itxat ^Kii ffif tniSft cijMtt iriftft ^ tifo tptyt CFic#»iMie*3hi^ ^ 
09tpm$M» ftiiil»«t ^Ni iNmtpil fti^p^^fte of 'biftttofiittni 
i^si^ i^ftft ft long mm of lipift^iw alaoi^ mme^m ^ ^ «fttUft 
of tllft umMmmam ^ i i2&r to « ^ l i ^ i i of 1 ^ ttiti^^iftt 
»fMft wwHRiil. iftKg^ ftf mm W&aSk mmm nmt ttm tuft 
flit irliis9 ^ it«^ @«»ta^ «€m ^^mmm tmm^SM t^^$SmX 
iatmmi^ wing^^ Bs^ mm MM fl&t ^^m ^ ^ ^ntiic I& 
Hit aiie l^ v».la» |% ^wmm aUai^ st tha #i0le ar«et ^ iSim^ tiM^ . 
aai. tii#. •oeoni. ^m^iML #«i}l»« A»&^€r dXov^ 9^s^ 3tft»^ fvmi 
ftfiic^iliwlii « ^ the ai^^al fm%%xm of ^m mml ml^U 
flb» htadi wing !• aisi t i^ t^aii t ^ forowtnf« IBm vlng 
-fumtios a»i ^tt wlfii #ftlls avt &I90 l*3g ta »at^s>» 10^ 
of th« MiBi y ^ ffiii A fftH of mmX Murgla ii^to 1 ^ iMiSm «f 
Hit w ^ to maiKkfm k% mm J»oilflA of ^ » eo»to i^ t ^ folM VIQI 
irttii t t :^ 8itti»pioif oo^la W^mm m% fcmsr IMMIOI vttik %l«|jp oyleoo 
$ho f<^t9ii of t ^ fm%mw%m- naipgiit of fcHPo^ ifins .«»»rofl^^#Bt 
to f?«»dte is i^lg^l^r twvdi ^mmmat^ thiM mamA ^m^iim to 
tbl^imod floii 7Mi«»Ill&9 iMEi oft^  bo oallod "fi*iKiia^oM*Crii* 
3.^1^) • 2I« tmmX foM ffOVl4^ a fifm tioM f^ ftis 
# f *lW'i«f i^3RI|ft|SC 
9 M liiai wmmUm la B^mm hm&m ^^mm M e^ wpmymmA 
tsfptm tt baa m^mtgmm f^tmttm in tiim mmlmuf of €i#tiMi 
mfiXmmwmm i s ^ « f^n^ti@A of a distlaet aai titidk i»%« l^toi 
fistrgia *^@* of th& tQT9-mis^iTi^«wm}^ 'Imtmmm its ^mm a&i 
trim iim irii^^base "t^ l^ i tlt» peati^lDV i ^ of 
eim?3 folHf mmmm mi^ltnj^ ^ ^ * ^* fea?;^! f^^ch wsam 
to i»iit sjmi. iNitxu ^le tliifd dlftinot f«iii in anal^A* 
fiTOfi ving liise ^b» m^l^a^ tim fmssetk tnela Is i^ita^lf mtt^ 
starts ffta t ^ posterior l ^ l t <>f stipHi maA rmm la 
aeaal dlraeticfi lit ex*i#r to a#«t tii« wpfm^ mi& &f Hts 
Fniftd sMIs mi:rtl sai JNmpm • ^ ^ • « At ® poSat €^ Unmm^ 
tile media ««et9 tlite t&m^ m& ef t^mn&tomm^ial ^fmn «id^ 
*3P««^ « fli* l^s«i f ^ i a flFSt aid 9«««ai iims toniavi^ tSit ayiK 
aleest pu»ll#l t^ 1 ^ iiat«vlo9 asi^ila aad «^8 W liM^tiat t te 
tfmm 9M of «ft4iii»^» fl^ii## oaly a«iSS|^  *^* vmm 
a p a l«t t@i«ii»it«« fur l^ v«i ?«d^liig it« fte i f i l a^^ 
ia p9at9»mmm^ mm@%im m%mqomtlj aiirllbt M X^iai l||* 
f&e WB^U^W^ «n i«fai«tio@ KPS la sK»9t€VQ«latifftI WUem^im 
aat i i i t iM®t« «b« Sistfti «aS of ^ » anaJU laiens* i t mm 
ecni^lel^lar ia lateral iivn^iim, mim^ farallcl to ^ « 
mm 
«i» iii|g|it|^ ^ v . H fURNi m^ 
At 
1^ IK 
t^ i t 
iwapMtt^Piir t a i ^ H i t 
3yi^ istt3t3|p4 
igr Vim mm! msgk m pixt ^ trnmrn^ 
9^itivifiHrl|r 1 ^ WBB: 
m 
ttf ^Bgmt t$Mm mm m fftrt ^ mmM^ m %U m^m UaMMm 
n 
yiN^piettini^ m t ie* 
^ft W^/^P 
l i s fti>» i t t^p te t iP^ 1 ^ 
m im m&^timtf ma^ immwm^ ij^nttM W tmmmgi^ aai 
i t t 
:ift liltfr ttlfK^; 
wmSM MM 
Igp mm mmm m 
VtlMf i t s iMHid WB^ 
<^  ^ « wiig -mam #iii«« • ! • itSi aiM^ ^^ i 
BaORltA f^ 
Iat0( ^iMi i M t i i ' i l i w i t© iiNi fliiptgla« 
^ «to i i i i i i# 
• • H i * 





im. wta^uA lif 
1»^ 
msj 19 :iit«9Naiy ^OIMMI W t ^ i^icmi 
«C Ite w$m% nfeiilto 1 ^ «9SiMii yMPt ei tim 
msMUl m^ i s 
Widm max $9 «&lMvio«S3r' ^mm^M W • l«PS«r fMTt 
<BiiwP' •mwiPiBiwP''* ^^p 
IfidyH mtwlbail 
SM mm mi 
of 
hm^im « «!•««©% i»»s» tat*^ cnftjuy^ 
^bftt ll%i 
1< «^ «f • wtinr^^^tr ^WW^^ 
nm ism asm 
ixSllttSjr 
^iq^ivli^ isal 9^ Vm f%m% i^ idm<iNe7 
W9l%Mm%m m&» m ^ i^Doiff* 
v i i l ^ ll»i 
it 
a j h # ^ i i 
•elf lr l^ vtlfe tt3» 
it iiAt 
iwim^su^H ^msm ervcL 
t i l t iHMlii fWPt ^ 
llwelaitll;f 1 ^ tidjpi MtiPLltigr 
Cfig^K^ 9fttiaMwhllii^ 
lyitwmiif t% m m 
^ l » ll«c la 
Wm ^ l i f i sxtjUiftiir tiaiiHltit* »Mft3Jr 
«f tlHi 
la !%«,. fills CFit««$iii m.^ 
,Hit^ lite 
it Is 
« f I9MI 
it 
0f ^ 
lilt ttf^««li^ mlmti.im$ »m !••# In 
^^*B(^^wBjj!W w ^W^'^WW' ^^-"^ ^ r ^•''B^^^'iiBw ^^ 
mm 
i 
tmitMmy aalaritt ooaiuiistt eC « 
.lioa villi M^i ammmst aot»S. ynsoo^* 
'ddPiliurr i i «a inrvpOA? ..asiit^i^ w§m 
ptmmi^mt f ^ i » » fmtmll? i t 
piNitiariQi^ ' tNiC^ toi oC 
Mi i^ tp mm la l^ooo prnKtaitr v i ^ i 





«i^)«^t%. IMS* UMI lenmr %iQ«i4 Mii mm^mm ^ 
f t ^ ft «BftiI 
fte6«Riii^r i t £i i» 





iiftfti t^m OPii^ * a%3i»s%iiEti@%i9%lQ%iaM3%ft 
iUI t l ^ 
it 
I t ^tftifftiiitlag la 
t O y i m ^ a i B t i ^ i ^ i i ^ i m t 
iigffiyln. In. n ^ mi^ ^mifi iMM tB^ 
A ^ I B I ' Viifeli^tflll JIIMk''9h)^H. vIkWHt 
m j^tet.Utt 
iiftiai^^ !•' m 
^^• '^^ ^ ^ ^ ^ ' W M d ^ H f c MPWI^ '^BP 
it 
c 
«yyt^ f i t s i s ^ A 
ytiifttt is ft flMUl n u t tiiNi i f t ^ i tSi l i i^l l i 
9^gmm- Ctai t&i itv«ftl s l ^ i t 
ittt mm^mst wrgift (Flip* u%%m^w^'m^m^ wm^ n 
mm mmmm w ^ mmmmm^.m0a^ m& mmmmm* 
^ w i » pkW^ ^ mmmam^^m 
t^nmmW&^ wupttMm^sm 
mm «€ m 
mameS^ mn^im ^ ^sm tisttiMit-
ffi'fl.ifflrtiiwi eif C1'1i^ « flMi ISHSB 
4eri«3lF as I f lit 1 ^ l/ftf i ^ ^ i * 
IStm 
iKBiil^ «ani «# 
fej 
If 1^  it 
0mfml3^.%» 'Wm 
i f l i^^i iMi^ »i^s^vmt%i 
^ I B ^ H B I F l iPwWB^Pip^ ^'jHrW^HJF ^^^WP^ -^J^WlWK 4JF <!•• ' • K i l W P ^ ^ ^ I ' '^.flHWi^SlPy Jp *^B( I ^HPPKHP ^V^Ii^Mk ^PWP JWwHWw 
ta t ^ #f 
ffl|;|jf4 1,% QC t ^ *ilHt iMOBi l a 
Slis In ft f|i4lK#|# i^MypKi MBftftlf twisting i.^ 
Ism-
' IsHt let msm^m 
; 0t WMt .im#t1ftff1l':i 
HF'HP flB^K'^^ -^q^^Hr , ^^^^•rajiif' '(iW''^''^™'^'^Wr;^^ ^^"^r 
IKtIiMI. til 4w SHHi^ 
H^jy 4Mft JPJw^WI ^W|W 'TPBWW wwiflwiP" 
l ^ f ^ tiMI M ^ 
.JMiLdKiMte, Jibulflr 
f^ l^ ' 
|ft^ # ^ l l ' It-tf.fiif nffiifly #-ji 
i f t ^ Jl^lk JK^' 'iNlfejIlk 4Hllh^4tVIMk VKHMKiHHr %Sflfe''!i'''tf'^  ^^it^ 
l@i^ fmniiBii lA^ l ^ €ii^ MfMildijr OR Hv 
iMii i?i«t 
i»ip i^m ipt^p <^ 
mi 
'fHifjii. pi0Pi i i 
1|0 l i t t l e t :i^ yf-t|ff|N|> 
li» i t * l # f*<iS% ft llMlC StOidtf 
^KfVlri^K ^F^w ^^"W^W^t^Hp^i ^BHiWlW •WW' ^^i™^^^^PH|f ^^^^^^P^gP IjVwViflMWnHP * » H ^ 1 H P 
itfMi^^ JibMkiJft'jHIt B^Mtfl 4K I n 
tlto iKliill viag 'ttnAf liitiv* 
iJi • iNtt iMiUJi^ l 9 t t e 
to tmm m mmiil « ^ i ^ lasitlttt ntls^ l ^ t of U M I 
l a t 
<iiM^ 'HI^^SJI ' ift-1^ 'l^ baNW' H l^iHtdbMtKli!' 
0th3m}ff t n 
%ieBi ifflt^ I3MI 3f€ 
«ttl i r i l i i m i ^ u t t s 
&iaA v&i^ il^liiQii i n 
In Hi^tp «9isla. tm -imm 
iKniilles #f mm aeisol** f l i t t '•H^W.jp SHIP 
of ^ « 
i s 
idlB|E Is s 
ali«&% itftl% i « i ^ Is 
to l^ ^en It 
el" l i i ^ lw i ^ «i«e3«i oC^^i i 
t i f o f ^lii» 
.|iSii|)i i;^ i@li# pil^li iA*. 
pfttV Q# 
i f t t l i did. iMPal^r o f tm 
Mm %t t l ie alii«Bitii«^ a«i0« i t 









ipilli ^m iC tiMi 
«€ ^m 
•f 
l^ l^lllpS 1!^ IKNI 
0^ ttw 
^ei t t l sB UNi i^iiBMi %9mmm- m^^m^BA^ wi.i^ %e^ 
« i ^ tint in^rili t«ifaEB Ibw^^if t0m^iM * l^^ srti^  
l a x ^ pl^titt Cti i i^) of mwfimg .f^^mmi0i^ imrtAlA* ^tantitr ^ 
0ir c^pftl, ictef^ M '^ l«tt* 'ttl|^ %0. 4^ I^ v l^iijf f^HiiaJUNid |i>3>iil^ Mi 
9^ mt §mm%m I t «tiwlst« mt mmm tmtm imoemA t& mi^^m IMS^ 
««lit •iiiWii t«ii«» i^le^ I * w i l l l a i lut^ ^ 
M 9iiiiml linn i» fmmm p^m99m§ •is. tti^ gMi 
to mmmm^ ^m imlwSm& Cflis. %M it WSkM}, 
iM^'SM^ l«i^9i»|«. ^ i i l i « % Is iM^pn^^^ S t& 7g 
a t i t s i^tiNNf s l i t ^ fiBWii i p l ^ * 
ott tliiit J^MNBMII 
CIMI 
8 t » f C l » ^ l i i i t^ l i^>« 
&t«s In ifttii UMI 
S M I U H I ikkMMi ilk 
CFti^ im^ U8i |« IMn 
]^t« i« m» 
<QC I^ Hr ffill1>tlWWI%]Ntt 
jpiNiSi' i n l •. 
mm^^^^^iM^m^m^M^^^m^ tmam mA 
ipiP*!^^ "iW^^fl^ flJI^ WIHKBp' ^'^tf* ( I^^^WHBPHII^WWBWBI vIVViiliM* 
i t lifti • 
€Nf' tts ffiww»tilinr iMftsm iflt#« HiiPt 
m f i t la itci%«iaii«ii%l« 
ast 
«f '« iiti^M^ l^ie«*3i%i3i%i«M^ lii j i i i i^. 
tWim^mB^WS^tm^ tmjmU Wmmmm to tt wmmlm m fttr ^ 
laof m ^ wiiE^ pgs* % ^ loop i^^pt^ fjpsft tte «^«B^ »* #f ^ m-
aa i 'a i^ M m^tlM « • *l i»tii«t«ltit«l^CFtg#»13%aJ0tli%3^^ 
i t i ittft i i^ fiKi»«atts ft ie®»d t^Mm ^^ <NM 
'^• ' te ima» ^mm. m» Hist ef i»i*ttti«Hi inMM t^' 
1xT %tt ftiitiirli^ «fti^i^ CflMNMNbiil^i^lii^24HMi)* 1% Is IfttUfftHar 
W^m^jmt0i ami ^a^mta^w «£^ ft ms^ «f f tf^^i^ #f tte ttiiarliHr 
firstl^f i t 3 ^ ^ %mfm^ am^mmm-0bt^ timmmm i t s wtltft 
Mi^riffp fli^fsin ift ft|^«NMi t o «t^ jpft«t^i6p ttftigtii ^ ^Ml SS^ 
l»ftt«ii €1^  bt^mi ii^rHftsti n^^w ^f t 3ftttMr«#iftci^iiljrttii» 
ft liii^ll. mm l^iet^r «iyi«>ii^ € tSie ftimrti^itt ,i^i«tt MMiv i t t» 
•ft^tft'ia its':: i i i8M^flgii»Ili^ S3i««%|# Bilardijrf HM^  i ^ i t i ^ 
Cl^ tiiv iS%13ttl^ UtttiiS^ inm Ikititiii in ^Sm tm^mk Cl^ .i|pt»3S% 
133i^ 3iii»III fi«t) Ite' t» « e^ i&g® la ^m$ mm^wm of 1 ^ %m^ 
to t ^ fqpix««dt«t (Fii9»is%&' i3i«i^l* 
1 ^ fmrn^ tmrnf^w ^^ ^Ni«ril»«i a^kem^^ is fiiitdl l^ r i ts i 
fMWk (mm, 
Ctlis«ll%3J%li%M%liif!& n i l atsS l^t 869«iit& t^^pai differs 
f»ai Wm laiMmt ia iViiimi vsi^* W^mUr tts i m 
CFipi«imfM%i iyii»vistpMNMF> « i ^ ^ « Bii^dit mAt tmm tmm 
^m0amHlm ^m wmoam ^»memm w^:&mi%^ mewmm* 9mmM^^ i t 
of i^» f^ t^ l ce MUr iJi itm^aM ite% l»»3niBCriift«im«M*r^ R23r 
i t is mmmmmmmd^r im& mmi ^mm miame&Um>^ Its mamm^im imt 
msA Mil mm 1^' IffilMiit^pi mmMmam m% it^.; mam mm mmmmm 
Ml QiMi »i^t# ^mewm Wm ^anm 9mmV& -^mfm^t itmmm nm fiUfik 
1^ ^nwsw^ i». ttMi iii^iii« wt^ tiipfil @pi^ ines sit Its ii^ Ni: C7ts«* 
Hill <# ' ^ g«^^i i«@imit t««« tmi jM^MBt i t 
limA W t%9 ^m^B» mij0i t« •S»iiaif to tsm i^ M H^i mmmM 
i t 1 ^ jiiajtili. %m9m iMUt i«tfll ^pe#Mt»Cflcs4^t3i%i liii^ji} 
It. $»-wmpmmm .ta 1 ^ i ^ ^ « m mmiemffeA to tli# iolatiai^ y' Hitiiittl. 
3i%a 34S^S»Pt«t»iHp|* I t l» «3a®»t i»i^U»^i!^ laftffiOid l^Aoir 
i^w lO^s^ tmmmtyimm'^^^^ i40)* t ^ iati^te]*^!. wmi^mmm at 
t tt aii^ Hrioip «eii i» iili^y ^»f^i^m&* ftiis maiBSistl immmm iR 
lAg I i 3 ^ l € t i i f G>f «MI MWii^^^ «li$it i m i i i i i ^ til»ii^ feM^pl 
1 ^ t w i t e MMP^t^t* flUi t « ^ IM^pMUt l a ^Ml 
!![•' i«i^f«a ^UHWUP) mi l . #f tiii mt^ vwitllwttt to t ^ 
i ^ t f mi3m i t f i "krmi pevt^rier (i 
^f m t«ii^l0ai .pfiQ^kltir «islii& «<»isi3ta 9€ ^3m %mmX. 
ntl^ 
iMli» m^mfixiig^, t% im mmm^^ i^tn 
^ 1 ^ «aia HMMiisi* 
tlAii tiets fiiwi^ tti 
mm ^  ^ ^ 
^0 
a a i i i N i ^ t M t f t * A pi lsr ^ ^ a s M ^ 
# f tiMI' l i^Wtft 
I 
'C^  Hvi WISk 
t t t 
1ft ^06 9MI %iie«i 4»f' ^ » 
«f f «B^« i« -imm tmm mM^itMMimmm Xti^ 
Alssjit wm mk% 1^ «Ni^tg^^ 
I n fUlBlti) SJI 
p# P» O f i i l P I watt 
%%9 
Wfmftit f I i t attivmiii la 
n^^ mmag wltk tm fittfttw pnitalii* 
*W*WiW^l^pSB^B|PjBjj •MtV ^PW^ -tflp^v fliPTW'B 
wiMf sttttt' tiiiomiii iBiiddter aiii n in i i r I® 
tins «e«^i«i l itm t ^ gwmiml mmmm M 
ft gfm% ictetnt In gtvtiii ft tttfpt»£»i ^Mfft to t ^ 
as^ ft ft' -mmi. fttf^muuf iftift»f>ti«it' ftvftii CFi«s«. 13%lil%lli ift 
ft iaptttfti.iag cMEi 'CtNyMI ftlMiMHl'l vldPNi' 
fhift i^^ te i t i^ ftiiHNM praidfti $xmmmii$' 
uNLib itvft ffti^ pe»ftti»l.« l» ft ft^H^in ftstmt iftsr 
i a ft%«i»i^Nift]. l« t t (H^ 
tlift sts«»i i^ii^iiiai Ite iiftft« 1 ^ Inl 
I t ftui 1 ^ ift^Kr i t iMMit iftvutcspfti* tm 
MM IVOftHlHP' HS^ fliS ISlft ftft^lWlP^LDl* ftBft ^ ft 
ta l^ft imt«p»wpftiiftri0ir ftftt»>ftft 0t Wm Mtisfti jgiuriSfti Cf !§•« ISi 
t f i Ifttlgftp ftftftft .ftjpft i g # i i m t fytafiittair. ii»to 'tlN 
V 
ISblvA 4 ffinitl^y 
«r UMI Hi^vi •t#«eiMi In t i l * fe^M of n 
fifty {l^pUUMI»XI •%!*>• 1M« n«p bMi ae 49€ia$M 
nmt mm •»• iPN»ttr la wMm ^itms^ ttmm oi 
of 
«iiii« 1 ^ pmmmm wmm^ ts mim« OPlfs* ws^iM^ 
sir* SS^HS, 4 l i S ^ neriitl. mmmm ^^ mtmmimSi plA^i 
iai,lSftW^^^* 3 ^ » Htm)* E«a«^ l^«Nt«Mia mm^i^iNmm 
mm* I^ W^  ^ IS19«lii^ « It say la* a&^i HMW tlHit All 
Wm tkavrnwrnt IA««MI mmglim (Figs, l^ i2%U^1Ul iy l^ 
•tigitldiy yiMilwirtier to nm mam nupgia #f ^M 
fWM^t)' '^teil* Sii'lMimlffrai]! MMribiftiMI !)ii>Bi>ii H i l l '#iPii(iyiA C^MlPi* 
itfSgft iai*im^» 1 ^ mUmv^tmA ^tm%m <Fig«» iW|lsiiil8i% 
12%34% # M?« MfII«t> l i r a«^lac w i ^ ^ntfi" 
§m i t wm^lM^mi m it tMiU pm |«tt Mbov tut 
i«%iiiit ia^fjSApftimi iiffi m i l ivini^ bByii i^tii ^ M ^ 
4l9««^yeiif 9 ^ WfmmAiMg emm mm inniv fie» of itt 
iotifttljr 1^ mm wmtv93L mtSl of ^w fti i i^iia Csli 
fto •ig^atMRMB mmiMU t^t mt first pat ^ rnXwi^^am 
«ftlli4^ ^i^nagi^t fliit««y In ^wM^t^fiat aaA « nu l l 
ylAtt Crii* liii«flltic9>* »M» tf^iispitftir p|jit«9 n i i i IMI 
Bi» MOi 0m% i^ t i («ig!ii^t«i^B> i i fsii^ m.mk mm 
iiiail«ii mas^mim fmm (^ ^im tm iNumi ^mmeihm ef tiw t§HM 
]piit 9f i^nglNi M if i t wmm» m m 9mt et mU^ 1^ ^Smm 
INNMt Hill of lli« «y«rlMBNi i^eh i t irtii1»««iiftt«f«lir 
%r tSHi two t^ertyitat wtmi. t f ^ i fli^st i t t t of ftlvi^ UMi 
I t ^ i %9m ftniftvt (l^if»lili.«%r)«. I t I t t i t ftt mm 
nMm 9f^mm tn tlit Ytttilmtini» 
ibEili8rtt«s»ftl| t«i^i^«H»miy and ^i7»9idtar Huselts msA ^ l i 
mneliii eoEittittttiiii ^w t%m ilAflvftpM, Tii« tnt^HMPgilt ma& 
wmml%» «it ^® Sl*9lifftpii itiiw be«» 4m3Lt vitii in ^MRAetlta vllii 
til* M$m^ti^ti$9f ijrttiai* 
|]ii f^^ti«a«ii gt^ai t tlHi la%«r^pi&3. and in^^ftstwrnftl 
ffittidlM.nfty iMi F«ii»#i6 «•= QeRti^ Gtef^ and ftartmaasNi* I f .^IMI 
i t wm3L^ wmmt vm% almist a l l amtraati^ imsaiaei In tM^ Bim^ 
l^ iliiBBaaa aad atviagiii art tovwraalr pmp^^^cml to tti* iatm* 
• t t f #f aiKpMKtal #f«irlft^liig| i^iia tl^mi of «ct;ifi«(»rt at* 
dli^itiar paN^ pfloHiionata fm i t * flila eae^tion Is aeotafativiiljr 
SQ9NI nafttai in fanaia tliaii in naia BM is pm^ps Hxm to ^la tii|^ 
4a|PNNi af aINIanftittiCi axlianailiil.it^ puNi-siat't in tha toVB^t^ 
mm iittar tariaS anaalwi fa? a U t i o ^ aniM^I^ ^a» tbSM 
af liatb ttia mmm «mi mlalfe la faisaia anl^i ara i i«it iaai fii 
mmpy itrnprnt, f^ f&^tm tmgm§ ^Ni to ^ a fonatiaii i^ mam^m 
ia aat a^^^tad nllSi tiia Int^Ptargal ii»aoia» iihila ^aMi f»p ^ i * 
feaa aljpwy^ ^ M » datai^ Dad in mKmm%$Mm wWx ^m 
pai^ t of tiio 
in$»» U9,34llidi^*ffo.lI8h 
ava two ttuili wmmtM»0 Sia!i orifiaatoa l^ fan ^la 
aiitlaoataa ri%a of a tarpm in tiia fm$^m of 
of i l 9 al4** tlia fi)»pai faaning in a 
iimMm mmmm ^ imat in ^m mst^m &f Wm m^e§m mm0m i f 
the lasiiiAtiisr tf^i pm^fimf tsPfiK. 1kmH$m99 t^wp^v t» i t 
fiort, !i» 1^ 9 ihwm its t»t«f%t<m <m tlit iBi%l#o«tiil ipl^ i** Iki ^ t 
0i^^ U»gm of stit l^i« mmt9 9UT%» tvm its ftiit«ri»t fHUPgla 
Iast«(iA e>f itarlitti fipcm tli« aiiti««iital Fidt* iliifth it ftittnt* 
MiMX itelfgiiiil.ilil^l,.iaBiflftiitli^» i5»|i^tft ifti«ito«U9)« 
fl3*f• muieliMi fti^ two la amil»«F« AMIII 4mmk% intwmfti 
iiit«r&l mitsfilt «pii#i ffiei t^ # sntis^tai iri%@ latftfsl im m% 
9mfm§9mSA»t ^vm^ iMimtmt tm&lwm. mtiM i t Aim t«Bf»fttMimlr 
•Doplw % i^ i lt la i^iit e«t«t i t orifirAtti ffrnt th« lAt«i*e# 
tttvsitt iat eliMNi t9 ^m antltottal yi^gt. Ili»»i»g in « fOttiaPi* 
3Ate«iI dliriieti^ it got* IntwPted %ritili i t t da«v«p f^fit fila>«t 
9& ttW <I^Vttl90llill4l lAttMl Ml^llll of tllO «OfOt«fiitt Of tto 
lUllaooat p&9tmiMif %mmm* lii tue oii^tli tovpm of nolo i t ovifl^ 
mitm ffoe ^o aatovioir taavgto motfti to tii« mitoriop m§9imm imt 
to tlio a t^oneo of ^0 nofotoi^ ifti f^iim^ 
Ultimo i t ft ytit of devtai oxtttml itt^rai wamlmm 
•tarts ffo« ttio ycistsvio? asvglit of ^lo t^von »oir its 
lAtoioi fingio* It*t filmm rwmimg in im aiito?o«»viiit»«i dljptotlMi 
sua dorsai to tHo tfttwrtopfsl mm'l^paim m& iM^pmAmi^tf on t ^ 
fifos flstfi» of tilt oorvw^^^ i^iftg (m%99im tyoiieo i^ tlto 
ding t«ppBi« 1^ ^ ^ iMtot 1^ i t t f^itioo sua f^ anotioii i t 
ri#itlr %o o&tioS *ltforso int^ftmrnt wmmtt^* 
tim msmmSMtmf for ttto Hiird totgos is wmey tii^lo 4NHI to 
it* 8 oioso i^ fiadteitr wi^ tiio SOO^ CMI t^gusi* B«ii^ kNi| volilBS 
o^iiv thrift i t i t iiMOfftUo of tntoring into mni vmrn^m tw^m 
onlj wmmnmt i t ma ]^i»t&m% i s «ht irmrtiiml wmmmmt iMah i t 
%mpim i* itt ft l«ii«r tm^% l^ iim ^ e f^t«rio7 rttglm of tii« ied^ii 
t^^nsi !iaR#« Wm iormm eilmts me^ttmt ^-h^ latter al^ og am ^Wmm 
mim^m* tfk m^m to umlc* t ^ IMifi t^fumi and tlidr*!^ ISM n^ i^ tt 
mMmm ^ f&tl in ttimi^t line uitli t!ie seeoi^ tiBfpts « |Air 
#f stveof HESitiMi i i tfim ta tli@ seuttm of ^ s S«OGII6 t«7pBi» 
flw fttiiinf of ^m %Mm^m is satagoniititt to ^m ftiii9ti«i 
#f tbfi nm^8« fii%i»E»t«i»gal wiielesf lisRe« i t %ml& be ^orvtet 
te m$SiM i^iiM puip of iiatiies mt *Serigti iiit«nmi mtdlaa SEBSAIM^ 
Cfi6*13S^.ll8fttli«liK 
Iftate iopml lJit«yiis|, ee^i^ Biiiselli origlimt«» at tm "bp&tA 
memetm %msMm tvtm tli* ^mm turn of tfm e&rfmp<xiMiMg am ^ 
tim im^m^i&A *f* ihaj^- iiit«i»fiftl ridge prestnt tn the Bmtmd 
terpM* f!h« fitmMi of tiiit w»e|je roming lix & |>ost«fe«<viiit?&i 
€iiNietl«» tmpsi % WmA smbpoac^a epiiffint nm b^ emSt «» tlie -
«ttt^i^ oA^ia of tlio oofttmi wm&mm0L e«»ot^nsiil im$im ei fiim 
tbiffi ti^«m« M^i ftfoiti»a| l»»«ption« of tbo »ii«lot} tlt«i» 
909tCfo«V4Hi^ N£ll|r dii*^t«d $oiirt« mmi the Mghm* iov^i of ^m 
i^jktm of t!i« i«0oi»! t«i^ etm O^Eid@ th%m susoies origitrnto 
^vo 3.04 tho i^ooiiit nvtttr to ttgiM thorn ts TOSOIOS aetiag om 
fl» iatoF stttitifti aattouiati^e in tm&le is trtll^ diovitiopod 
*s ooi^evoi to ^at of t!^ Mio» flio foiioviag aeooimt is beMd 
mm ^0 obowinitiime naio In h^t% tlio 9^ i»3« A ^ i o e l pljm, of 
mMoulat^ vt i« ppovoiittt fmm llio fmirth to eovnitls atoimft in 
vmmtm ivm mmtiMg la «i l t t 
t^m ottg i^sAtmi fmm ^Sm omtev t&e^ ot mm poatetior iNilf «f tlM 
tt«wdl il^poetlmi i s liis«rt«A tm ^ « wmmtl ftum of 1 ^ iiopiMMifMilai 
mttdHui 0f tai« fifHi iflHM?iiiin ^iglDAtiMi f!ro» tbm m&tmwtQV tmM of 
t%» ieiwmtlJtdl pla^ of fc»i»>^ ttiNmiiit iu« tei tli« a^tiiii« «f 
ft£i itpi^ iiRftX I^dgA tilMPii* 3te ni l tliii 4%<iifift #f nftlii if!it?# n^ ftoifnii^  
? i i^« ax^ ii»&%ltt|l i t iHPifiiiEl^ 1hP«ii tli« iAt®ri07 ftfiAO ^f t ^ 
'•0l«i»tii«i i^ lattt &t ism B^fwm m%& mdB on pm mm^^mSOLn^ 
^ImmtimA plmm ^ %%m mm immi^tm litMl iMMad i t CFi$«l^« 
fHis m^ of ntti«I«i i s ai^Iittd maS^ t& f i f ^ | §ix^ §s^ 
smm^ 9%mm oi f^ wftl** fm Finiaiiiiag at^wm in tfoii 9m aiMt 
•11 t ^ 9%«mak of »il« ai» ait pmmm i%# laoH isii<il« eFi$ii»tt« 
twmi nm ttiiil* 9f tii« itim^tiftd past* df i t s 9id« in tetuMii 
mm iitteimftl t^|^««t«iiml mM tlM ir«nti«l iist#9fiftl n«iiiiS 
ima«l«»« It Uiam ^ p&ttisp^lfttivai 901930 imm^m te «nd «& 
tilt lftt«i«l siirfaM 0f 1^6 mmmt^f^im mtmim %p&Smm #f tsMi 
1^« pair <if wMMl«« ^ s %mBk mmm * • «l^ ff«i»s« «aa<ili^ 
iait«igoff ^ t h&» rmt mi§^9^mA i t as « <lefinit« iNiirffipM voseH*^  
la im»0m fim ymmm^ mitm mmMmm i t to bt aia ebii^t^ imsiil* 
tw tm ftt^ ^mmm mA a i i ^ i a i ^ wmmtm mgml9 l»ot^  im 
tlia alstib aai iWPMitli tttviilK* At im Q'blliqn* i»i«ei« i t #»i{iaiit«t 
twtm tlit 90«t«rlof satt pmet ^ tli« ««3.i»etiMd p ia^ ^ fooptb 
•t«n»ai pNNia«4 liatjiir tlia f i^«a #f tii« ir«ittf&l intafimX mmSiimk 
smmlm^ Wmmim i» A ^m^mmotm^^ml ^iraatioR i t aiKla <m Wm 
iMtai tti^^ af tlia aonraapcmdiag aatmri^ apaSaea af f i ft l i itiaMOBi 
Oa atiiftiaf f»ae ^biiqaa* ta ^^ avavsa** aaaiitioa a ^aaga in 
i t i aamraa tal^a f laaa* 1 ^ aouq i^a a« a rataraa aaiteia af tlia 
•iJil^ §tmmm i ta Himm ttart^ ^POB tlia pmtmij&r m»$iM af ^ a 
f i f t l i B^mmm aiiS aftar ^pafwaing in an im.ti»Niwi^aai ilvaatiaiii 
tan^RiI ta t ^ iiitarat«;iiai aan r^auiat aaS an ^m Mmii ^offsaa 
af tlia mamm^ismiiim ^t«rlav apa^ toaa af tHa aiae^ ataenaa* 
fiia fie«ft& Bl^mm liatli la t^a laaia m i fa^ la (Fifa* WBk 
St Wlk^ We^lM} aaiitaia# anlr tlit vantaml intttaal. sadSam pti» 
of iRiiaiaa* Bi ita m%$%m miA liia«rtiaii i t failawa l ^ jat tam 
af t ^ 9mm mmm%m ^ m^ af ^ M ieWmins atataa af tlia aaia* 
fba tkiM atav«n la latii Mmi. la a^i^iiiNI vith tiia di t t imt 
yaifc af imaalaa* 0»a .of ^Imm ia aeaHar msM aaiiaa i^iia ^la 
aliiMP ia. iaafay aa4 lat^eal* luali anallar m^Nila avigiaatiNi DPCMI 
tfeM aaiiaii apaAaaal favt af tlia i«at«ria9* naFgia of ^Sm aaaani 
atiiiEial f lata. Ramt^ la f^t^pa^latafal itf^aaticm i t anM m> 
WwiHa jBWBiw^ p w^wa" apwFaf aj^^fcawa! ^i^ at wBWB^ a ^aawa nia aa'i^ a^a^wiffW''a(aaHB ^iwp''a*^^'a'' ^ w ^wap f^f jBwaww ^ ^^^ ^w^ ^^^p^^ 
^ii9i atiti»isi* Biia yaiv af wiaaiiMi aa t ^ liaaia i^ 1 ^ atigiaf. 
likii^ticgif an^ tktm «f Its f i«^len wmf ^ imElixl •?tntsral. 
t^i»t« ffem ^m ^mevm^e^HMm pott®io«»lAt«r8a mfioimm <»f tim' 
iMQQQi. wttmmX ^ t « « It 9«»i fciit«ps«»Mali7 %«mm^ S^tmli 
^1 ^ ^ d<»9»««$oi^ l»i toai^vtiMS pl«t« sti^itii' 1Uit«iNiI le Wm 
mm^ aa« iiii«rtl«i of tn- p ^ yftl» ®f wiiAiM U 
%m ^3#t« of 1 ^ wmtfi^X Ifiti^mil soSliim s^iselo* lafti't&o 
«ptt«p to vogmiNl t^R «« "fmtfSkS. tatmn^I Iftttiml 
9mmm i t o H ^ t oisi ttolt iMMynt ftliOf Ktiil« INI%NMI 
i t « i ir in t ^ »i l# ^ tlio iQQ«3r»lMM»« 
f^mm mm^mi Intetwil wiaoiM avrto '«• iiQiity«uitei»o ^ ^ « 
IMVA ttMnHM* B i t i y OQft^llMa aoti«H!l f l iaiO ^ i S ttilRBRni «P t o 
f«il In l.i^i vttfe ^ 0 iooond tt«piiai flsto* A oMttttMoas oottoB 
^ tuo ooii^Niotot .wiolot ^ ftUl ttio ftt«f»o ttoiiMfiioatlif 
ro^Notioa ia tlM ]U»ilii of tho vtn^pi^ mmim» of tlio 
mA 9m&gm^M In tfe^ i «iMiF < ^ iioiii^ ^oo foiqiMMitiitii^ »f^ 
«i>lt«» 414 »ot f tmi it* 1 ^ ft!Mio&«o of m^imw&m In tMi 
ftotf ia oi l o^ lMv otttPoft 1^ tlio ooio «!>ipoati to M ipooolilo 
on t ^ iveniyi «tot i s ^ l « Isooot ^ i littoiwtoiBtta 
%m lm9% 4itmt'^M^t fh%» mwm-^^% ^m mtttsmijm 9i turn Hilti 
In 1»otli mmm anil &t tsm i^ole iNrntraS. §mt&^m &t tm 
It nftr ^ »fittiy «% t0i@ iwp|r «i^ %a«i| thiit Six* to 3 l ^ of 
<iiV!i»rlA|^ lag of tii« twrga ftoi tut tteima in $^mm ^mmm 
vmpmti^N^T^ l^tidbSf tli« 9«e«E 9^ oiglitH and ait^ ii^in«its tlit 
WMk of Wm ^ mwo tUmmt m^amw mumlm &ti$im^%m tm 
ft ^ i o Imnili* fwtm V^m luttmml m&ntgSM ^ tk» tefgtm tiiglitlf 
imtoTiO'ir to t ^ tfItMsmla? vesim« ft mmm in ft v«ntro«ftiit^ior 
4iiPOfitic9ii ftOtouft 1^^ latoml i « g i ^ oUli^iiitr *^ «»^ on ^ 0 
imtoyiov tip of ^ o oomros^o^llag solofotioodl j^ Iato ^ l ^ iiMi 
stoimitt* Vhift tyiM of orlfltt ancl ismmptUm $M immdi tvm^ tHifd 
to jMnrantti ot^ootft i^ ^% BftS,o BS^ izi ^^ i^ hdlx^  OCMS fooFl^ 
•of^onts of ttio fiwilo* tR Wm fifttif iixHif And aofwtli ii^pM 
of taio Iftt^ MP iftgm 349« So«i8i}| i t t foiat of ofifla wem^mt^ 
•liifti to ^ o fofttosriop liftif of tho t«i^ mS. wMt^ia iq t^o ^it 
•ovint^ fttpmit miJi^ O' i t fttarto oloso to %3io prntmism m& ^ 
t ^ latofftl maygia, 4« tliiso ot^fiia Imvo dovolopoft ft&t«fii»p 
mp^Mmam hmm tit® i»»i»rtiim et ^d i BRISOIO ftliifto to thm tmm 
tl^ mat«rioir t i f of tiio ftol«iotioM flatos* Tiamm 
aot ^mmm i t , AeiddgPMMl ]«id d#stiPi1Mt i t ag **p«y«:?t« wii^ii** 
%«cMimtii i t hm to iia^iii^w ttio fHBi9ti{i& of oxt^a i^cai as v t i i &i 
of 4i lat i io of t ^ AM(MBiia« But iA B%mm taraeoa ^ NMI^O itS 
immti^A i i 9Pi»ufii^ t ^ mrttintiooi of f^d al»di3ffi«R« Xt i i $m% 
footiliio * i i t t i o M t of 4UllRtiKP7 fi»itio& U oiio iimol Imt la 
^iftt OftM i t wmiSM l»o fOfii^lod as aa aoooas^ py fiaiotilm of ^ i a 
flio ta^i^i^stafiial oon^motop wi»olo opiginat^ ffon ^tm 
lat«f£il ataa of a %m§m aiiglitlsp ttolow im» s^trmtm* lt$ fftapoa 
{•wiiiiic la a pMitato«fiatfaI divoatioa «ad oa tho oon^s^oadilai 
i«3.i90tia«d Plato of l ^ aaao at^ pniMi' lateral to t^o i»figia of 
tlia v«itimi iat^i^d latiaml «i%seit9« la ^lo ^k$M mm^^ Cf ti« 
MS) 1 ^ iaaoiptiea tti^TIt to the X&%mml sargiai i^ilo to tsm 
mm&BA iogaoat iM %» tm Ute pott«vo«»lati^ aS. afodae^iCl'is^^^K 
I t 9»w bo aototf l ^ t tlio iaa«rtioa*gx«dQmlly Hiifta frda iat«*ior 
to t^o ipos^vior pupt of tiko to^tafotiaod fiato in fmmW^ to ^w 
oiali^ o^^ttitai nhiio in l^o ainl^ aoieaaat <f ig»l4^«llB«i^} 
^10 ovifla iSiifta oic»iM» to ^m m-tmeim aargia of tlio 91^ tovgui 
notai to i t i ) aatorioi? apoiaiMi* fMa ahons IMSW i i iaotita tlit 
Ofisitiao i^p wimlo gfa^ftllf %eooii@a* Sosidoa^ia lAi ii#i«at» 
n0mam Ikith tliaio iat«p^ aaaoies are |^Nit*9it| tiio t4H |^0<Nitwaal 
oaatamotey ofonimi 1 ^ tinp|^*atcmiai 'Oston.30ip at ^ o iattoF*a 
point of aviglaf os^qitiag tho thinl ooggioat la lAi^a ao aaali 
oyoasjbag is 
i« mm9^ #f l&iB o^lmitiMi fmm Wm m&^v&mim^mt mem 
6f tim ^igti^ tm^ipm • •ml to ^e ftii%iHrt»t «fodt«M of tt£s t i i t * 
AJNMT vaiml»s ftl.«ac tn «att;eifo«»'veii^ radl dlyttttoi 1% mx$» m. %li« 
imm of t^« o^rro^N^^iai mk^mi^m? mp&$mm of Hit »o?ift^ 
laritev ^lalet tliat tito dontf&otlea of ^13 ' 
|ttl9 of tmmlm ftOU i ^ stofsai opoSeeet la « ^i*fo*io«t«f 1 ^ 
it»ot%iiQii #tfii i$io Pi^iit tiiat iti« pofftivior pm% of ^ * 
ilMnpai iMMiio #BiniiiiNPAo*^ 3^ 6iiiiNi^ Msil^  ttio- 'vtotS.liiiimi to 
for mffeSm^m&m Iteoipoot** »t««lio ClSi) ^»i^&lMd la 
i i $iam% tiw »«v«pao l» «HPtila « ^ laipfttim IMOHO I t doanol Iw 
v l ^ ^Hi o^ii^top of «ii« im%i«itsi ii^to« 
i<MOitS'tlw«<Mni| If 
•oiolo 1^ ^ ^ iopfo oafti pioto o»itM I^ PW 
alaHi tioyan** mk%m$m oiofiiMf oad oftwp iriraailiii l» 
^ t o « flM i^ poAtat ^pitffip ^Li^ iai t ^ t tiio««i%yft»tieii of l^lt 
fO lv o f MOtOitO p ^ i O f ^ • l ^ f O tmX J ^ t O i n «»t«PO«»^I^NNlI 
diptotioo ^i«Ni^ i^titljig %• i^ Ai. fOitiMlo III m^im to o|Mt 
ibt tmmi, aottovtfldii MUMIIO I^OU^ i^t l>o <ioafito«i ull^ 
vofoio (^9i) ^ hmmM>^ ^ ^ ttm tli^Io wmmm. ^ % tlio Uttot 
io loooitoi @o 1^0 vootF»X imXI of ^o pfootli«r iHiloh 
i»lt^ 1^0 mHA^mUmmtimA tmem otofnwa of 
I f «tto fVottfOF I i yofsMpttoiS o« m* %mm 9^i^m% in 
« i ^ i i «MtaMii®u« ^ t ^ t K Alii %f»ii «dl.«p«tlfiMl ifftiUi* I t S« 
lir ^ « ao^fiititmS. pliitt <ftgft» M7|ll 3(iS«fIIt%) audi 4»nio# 
ifttwmilr 1^ f^t» mmm^i^ msA tti^li^ tmm CFigtt li<0lt348tli@f 
(ii> • pftiF of OlBi.«l^  l ^ l M CPlii* 3.^4f2iOtli^l4l@tl^^lA&| 
3Jit3Ji^liii6«lriH(iirl mB iMIi vtt^ (Figs* limfl^i&t^'^^*^^^ 
<•> A fftir of fim% mStms^jm (figt* 3^lS9iifMft«litt) «BA Cvi) • 
| iti9 of l ^ i f i itpliritlAoCFiift»l48|ISiAyIdO|2S3.|2jee|3.^ 
»• higy^ oi^ pwuitd 2A%«P»1 porti et tiw ttlatii t«p|pBi j^lottoi 
til* foatiMPt^ f yosion 1^ ft oiiff^if 4&mmt mimmtimA lv£«l^(Figa« 
vofMitviiitrSj (Stt^oili) ^ftt f&ii«d tio ibev itiia liriigt* f ^ 
dorsal, aoi^tii ^ tlio tm^^to pl&^ (F^o* 347|}4i|ieiA|3y^||j81i 
HSfH li6«fliB) is %»ooio3% la laui pit^ilEiol t«tt«» tt^ iiik»foiiot% 
In i i i t a i ^lOf ilteilo i tS : fuitorl^^ (Figs* Mf^JAB^W^fWI^Tim^ 
t %iS@«Qi«ii) ttm t b ^ tkioii0iotit« A Miil»oii«iiliii» i^^ir*»lllc» 
IMm ^msmem^m iSim puiMita fittttjl late am nppm? te»MMii»(7ipi# 
I^Nly# WUIAMU liM pMKtwiS. %I# ef ^ii 0mm3, wmgiA htm 
^p0rMm ftFtl«»l*tlm fmf ^m 4&Tmt m^imtlm ^mtUt of tut 
Mpondlng first miXfUtmt Cfig«« 3^fA lfiilkiiSp4fc lie«Silrllk}t1 
«l«Wi^r i«pf#$tlflci pNiicat «» t ^ flutwr fft«« of ^ » 
i l i l iff BlfHif P***- IW^fl^MXfi'^ilidil^iSgl M6«#li)« 
].63t3iS|§ 168«o%tii} «Mi« %h# Iioog dtiatat pat vmm$jm m m 
ntivov i^t#» flii ppmlami Ici^ t i t lsh« <»ilr tt^aiwNid p ^ of Iflu 
9aA mivifwri ot^nriM i t i i witivoly ociwKPOi 1^ ^li ii»f>itfiiii 
• i»i fkiiiiii^ 9lAt«« f^ this i^ psAl matgiii (Fii«« li0lk|3#Ofii&g 
IM^y^WB^ |j0e»^Nbi) ftlwi^tlir t»M(^  lipiairit la tiio ^PQSI^ M]. 
4evoal t i t of tl^ o aii|@»idf' wu^in* A oiOiwiiftvglj^ i ^tofoal. ti<tit 
•@«r otmm maiSt ptm^laH to tiio «ati?o ^ttmt nargin gifwi orifla 
to w&wimm asioioo ^ tiio iMiitoiia Ctigo* imk^%m^wi^ym^%m§ 
^ i^#OlMii}« Biio tiltgo wm aot lioia t^oi^ vilMii W 9mA&mm la 
Atfa^ pot^ iti foi^iiiiatrii* ^^ ioysai iM»rgtii Mr<^ po tNmilag 
i t mm^mA ^ mmm m mt mr^mSm mmimm fm tti« ]»«tito» ^ 
nm til® fto^ aid WitiSmmm MmUm^ liilf iMni pn^iStos «& 
l ^ w ^ mM» pH»elMil. l0^ iM tilt %%m ymtvUmm mm, wm^^m^i^ 
mm ^&m vmtfftt «fti^i»t «f 1 ^ 1^ 1 Si i^t« i t ^ t tit ic e^attaiid 
I^^Hi l^v* ae mmmm%imm iiltii tli« amlraittmi fti^ ^mifm Hit' 
9(Hip%l«B Of Hio latior fOflos ^oing p^i^l^ 
l i ^ (if) nMflii odPtrHtto m$ tmiSM of Hio otijE^^ A 
iipwiiioii criio« iaiiitai0«iii.|i^««iiMM)tty»i 
i&tf mmm (figs* Ii9&fli@|iisit2i2^i& ^MmWi'lm 
flit %m tm$ vmHamlly mmmim ammA mivia«« mm fttttt 
aloaf tli»tr mtjppt 4mmt wmm^^^ ^ ^^f^ « e<»i»oii.. «^rat^if# 
mmM nm^i^m \m mumi it wm^ mmv&^vmn iMen 
fisflMi 1^ tli0 ei»idavitiiMi ®f %&• valvmlAttCFigs* i^UiS^i 
}^iailiiA«SW# 1li« poiti^or «ifl #f t ^ st|^ i4»t il^  e^miMmm^ 
%&ppmim < ^ divtQtti iNmtmilrt ^i%M i t s anttriot «iiS lo^ptndi 
of littitttl Wmt pPo««t«Ni (figs* S4%lSIA934i0|l^ @44»MU£»i»>« 
B«iiiM| it&a aatoifiot sftHSn ia ^i»mm tim two ift^v&l. pfmmtm 
ffm$99^ oitt i» 1^' I'OVM of » miA'tonioal prooots vitfti Its tip 
bmt i o M l i i ^ CFii^ * M8,iai l ,* l®0.MJ«|>). 
On oitliip ttiilo of ttio i ^ owioal ppooooo «M gy«Pi«dl tg^  
^no viN^ MMitivv M%m^ pfmma iM a i^ iftM) t»tioiigti niiioii «tii 
of ^M miifUftlAe 0MmmA l^to t ^ tiy l^i* flio mmm of oa 
imivtilft oriflaftlwi fipos ^ « vlioio a&topior ssau^ fin o€ tlit p9Q«|Bit 
io!»t of ^ 0 fNi^ ^ootiivo soooni miiriilit0r^^8ii«»^}« 08 3«ftir^ 
^ 0 f^ion of cnrlflii la a fiNit^ i><iii<fwitf&i dirootimi i t 
Vtmm0k ^sa^ ^ pftoo »i»tl€Hftoi ttfemm ijamt^m to f^M iiitu ^it 
»if>fmdo of 'l$io :r«ipiotiini lAt^rai ^^ftmms* .Ffon Hio dlstftl 
aNi m3mm in$9^ w^^wi^tm^smam u 4mm0pt&^ it m§ % 
%xm(i^^&&$ml mmmm gs^ oovo f i i o ^ immmwsm* BoalAos i t i» 
liigstr i«Bal»r aei «sti^s(ttll^ mmm& ifiti% }ml3P0» Hio awMdi 
ny^elna of ^w (^»i ipniimlAO mi^ ptMi oiiob oHi^ ^ w ^ ^ n t ias4 
^M^ two mmmm wtitod fSi^ n « Sfttoo ui iitii<a^  ^i» ttiiig i t 
MM*. • 
intti $s %Mm%9& Siiff<mt 6f tii@ aftt^io? laKl^ fIn of ^M tumim^ 
ii^ofid 'mtvitmm ^Sm ^mml mgl% t^i^pm ti$} «f t^ # fif»flt -
P^GdlViilat t# Mv» ft s»«pfim% ii&ii 9^^  ^m im!k of ^MI mmmv^m&ix^ 
i$Mm^ foif th« fi3P9ft fsiiPitliMi tiblit iooisraiM 3MB| iifta «ttU«(l 
. i^MBt liMii«tt« flMi ^Fe^tet i^i^ir MB pUtk«i the t«nB 3i»i8«%t 
1^1^ It mmmm %i& ^$^ im hiM pajptv* flM fostiifl^ nftffia 1»#« 
is ^ # mm% of imtm%l<m of t^« *<X[it0r wlirlfeff aiiidl#*CFlgs« 
1909% jpivt #f tl»i lfttl»ir ^rtglAttiag ffoa f^ tii9«P t% of Hw 
fltttiie« t$i« p@iig» of f^m ftr J% vilfuiit ovitla$> '^i t ^ 3piwtt$ «f 1 ^ 
iSm ismm wmgim of i^ wmm» of wi«^ first m1iw2A tmm 
vim t^ tMtfmmt esi^ilB #f i t^i istpil. l^ fiMie&i oonl^ imm ^^ 
MS* 
m^ pl&t« 0f tti« t i ^ t ^ . 9tii»i». CFlis« ii^|ii9iliill«irM.> i t 
imm ttm f irst vaiiRiift» »t3ia#i, %h& Mm% hw^mh&s m^ tai« onti 
pl&tt «re o< i^i«®t«S with tli« i»ami %f a m«i%s«!i# with Wm v^wM 
t)i&t mil &t« H&QH^  te 1193^  to tcMiKsNM^M *^ fh# tii9 long flx»»t 
wlimiftt imt^ tt»« p ' ^ t ^ &f ^0 « l^«t imS »d#t alimg t ^ i ^ 
<Kitlif# i»a«t iMUPfluft tG foTBi a l@i^ltiiiliml groovt fueing nx^m^t 
Tfsim tt^ Ism §em^ ef t$m ^m f i r i t mlimlaa wiit# to f^ r^m 
tM •cg«tail«^S% ^^ i l t l t l «»dt of tii« f l7«t wlvnlj^ i9 ta^p«Pi»t^ 
1 ^ 1m hmtt ^mmmw0i»,m& i» pemtAv^ with f lw Mg imS sMitvfiil 
mmll tm^tdmg its ,mn^ml tn^rn C7ls»lMB«lvit>, ; 
M llHyfffll^ g^ nee^ 'fyifl^ fi^ i^, lik^dgfagg a&t9 not ilnjir Hiat im 
mXiM *BiMial ^fi^slid* €»f thft fUNit mliailA^ In 
of tSK« fi?dt ^mlfulAft igWa, tm tvms%imm.l iia^m^m*, t ^ ppesint 
pia^dtaf the ts^ M g«»ii^ p03r« In nmSiMpm ifitii ^ 9 o^ ml fliit» <»f Idi* 
•Igl&tii 
^ ^i«ii ^m itlii^ii not in )ti« I t f&fm » «tfsililit lijsa mHi 
1 ^ aMdii«ei« fli« pftmHnfO. pftvt of tht ^mft i t a<»ieiml«i wll^^ 
tlm l^mgitmtifml giNX»ir« &f nm ^wml mil of VAitilmXtiBi n^ilii 
it9 long distal |«!Pt i i «ci#»ittlK^ l>F ^ ^ thiM pftlir of mlmdliNi. 
i»o« ^m^ of tiM 0tlf»«ltoir# illi«i tiw sting go^ Inti ^ition 
i t luimlift^ tbriNi s^ iiilt<3uiioou3 l^pottant mi9^mmnt& -mil oooi>4llaft» 
t«d irlt3i 0B« aisol^ i3«3f« 4t fivit thoto is a Yontto^poit^l^ iiri«i 
of tho pspQSKlaal. pmt of tasal wmimmijm ^ f«iltftll« m t l l I t ' 
l»«oiintti ^w^lealy ifltli i t s nat^io? t i f 4$m9%9& ^omm»^$$m%mM 
of IMIng Imvli^ ffiitiil to- tm ^o^' aailft« ^«itt ^I«P« !• & 
UK 
«»tiiB) i^ PflMW IMP ^sm lrt||l«f%« A» ^l« ilJltfti t i t of ^ i^t l^ lKBA^  i t 
d«9SM# ®f .glM:y9^  csv«r Hi* stili^ Wmm iimvmm msA 4mMmm 
•Ii4@«i fUi i t ^ fta««rl#t ftf<N^B«t of ^ i « plmt« in ft 
rioip ii9«otlim vitrei t i i t tfinmit tliat i ^ l y^ i «Ml of 1 ^ 7 ^ 
o l i ^ o l» 1^ 0 pofitloa of ^o ' 4istaX y^t ioa fstl i t l^o omi fArt 
. of tii@ ot i^^ ttiffraHi imimmfiB ^MMh im its %asm tmmmt^ Wm 
pax to ^M Xst ffti? of miirai'fi* ^^ !>(mgh wmSsmmmm msmmtlimh 
t^so m},iftt2«Mi f i ^ tl^ smtmi^w ^iPt of t^o ^ml ftyttO'turos 
of M^i gisait«itii tbfotifh t ^ i ? iNNipNitiw mtvifirs aM ^uti • 
pMrttAl SoviAtimi fio« m^taoiitai to wrtiomi ^titiiait of ^m 
pMitftlia u w&mm mhmu fm •$sm3mumm» mnummm ^ mo 
wmmtm ^  mMsmm iam%ym3.%wlf timm of ^m OUPMI Imiit 
VwpQwB 
1 ^ j ^ i ^ m i ^ ^ j^lato t o / s t i l l ^mmmp^ f b i t ii»lii«otl# 
tho iKHitafo*fo«t«e»loy ioflAtioii of ^ i^ i t f tL la t i l l 1 ^ lift%t«p 
§iii^ tm Hi* ^mmm»€ mtiMg of Wm geoitftHla* fait wmm f&m% 
%% nm tin* ef tvlag tii« t^ iNNl^ ifiltiii. guit« irlii tm p^X«d 
tup iNMPBit ^ 1 % jiBitftltft wi l l aiiPffir attala • p»rai«rt innnii«ait 
ei t i l t iMiig«all»S |^%t * 
Hi^ 'W' ' (^•• '^^'•kw ^P^w •nvj^fl 'wM wP^P- '^ iP ' * "iftt^if^^HW lP^jpPJjf"^WlP ^WWiW* JpWBP^ff^w^F •i^'*~*'l™wp™iP^iP Hff** -ThPHHiP 
he^ ti^ lM tm pm^mUat MM of ^% t^ itok d^rioi sMMriia ^ 
fHibiiato tl«to« Its fllMnio wmn mmmmmtl^ tmm»^ ttio 
toiw of mm 9mmt^fm&$m 9m<mi mtwl^m to ina 
m ^ 1 iuiiM f^gtiioI wiiSim olofo to ^^ d^riol m^wiW^mWM^M^ 
A ld@«So«U8ii)« » » ioww ppotEiooter o9l«iiiotMi m «io o«iti» 
tmm of t ^ foo^ HVtoif liiiXf ^ HM mj^ ^^  •«Bii«oii>o«lMr ttf«ft «i 
tsm fiNSp&^ 9iloto» It% 3 W0$B ^mm^iMmg Im m&. «iit«»o«iotiftl 
•tep^i^iiit b^roon m§ ^^miim^ ptrnm ^ m& m» oi#itli %«imim§ ioi 
ooi on 1 ^ o«t«p 1^ 00 &i Wm m%mim laiko Qfipvti^ Oiiilj^  to laio 
iMMvi^toA of ^ o •wme^m tfmsoM if%mm ^M^ i^«io«i.Bi^)» i%* 
fiiptt proteMOtof wwolo toit i^oi mmh M*W$^- of INodiffiiiM !» 
9mt&i,%m^tm»» to oot olMi»,oo f^ i ^ li»«rtloiii ^ HM 
w i ^ 1 ^ %» w9mH ^MR iu»ildnie&IIr ^ t»i» 
tiii 
B I t iiifioiit 
jMMi 1 ^ |fif|aa§nft# t m»^^$»^m^ 
I t i t ioibiMttd 
(te IH i 
pls%t« Bat tli»r 
0iH9aNlltti%IMMi I A 
t t 
<M flip«t 
ma^vlf«r« l l » 0%fiii 
lit* 
|k3«'^  lit ft mm^m«§m%mim ^i^mMm ^m^ nt It^ -i ^mm ^f»9§ 
MWei^  mlirif«r lun^ : t a « ^ #f ^cilsi #miMi«4 ft3La^ witk Um 
mm t^ Hi ptipit «r i^r^hmi^tii^ m it^-j piv&t* t^» tttftttm 
ilftotiiio mM MxiMfmmAm^^ m ^m ismm im0 &i Hit 
mitti^ Ui i i lift ii#%ion i t vtHf to • iitptftls^  tKtMttf 
iiidj^bNi tMi l»ti^»i% of notlim of Hi^ m^iito, Wmm ^im 
mSmaSl%mmm ooiit»ao%ii@iB of Wm fif«t maA mm&^ m^mm^mf 
MMM^ oo '«on|»^e tiM pottwpiiNp iitif ei t ^ ^ i^^ liato pi«to to 
in mmw^mm wil^ ^M» flowMMit of Ui% i^t«ri^ tsSf «i«^ ^it 
fMRJtt ^ftt ^im f i ftt m^»m^» mmlm is gtmm full iiNiit l» 
iflsilS, Miifsuitt tltt &&giM0t&isnMittt ittltiilii At iMftftldU' In Hut leftaBif' 
^et f i F i i Vii.'Viil*# fUl t wxa^lM lift« net INMKI il»i«itt-1^ iaoiiPMit 
iwnlai in «tt 9m%m%m 4$9m^iam mmm mm 
divft^fti ti^ <>f i^ « fttiitffti ppfitftftift &i wm ^ »a,h» fiimm 
It vitlit^ im^BOm t^t i t gifwi 9ia»fftfttSiii aai affiiiftrMr 
ftydPL t l l i iMKlll 
^ a t tUft fttriftt 
In 
vitJi 
t ion irith Hit' 
•till 
ti^Niitiim i^ioh 
@i»i wiiirif «r i t i ^ Wm 
#itftp|%ta ia 
tiJMHi i t ao t«ipp«itft tbat l i lt tl^^litft 
m ftoutft ft»ii» i f i ^ ^ft iMr iHii* 
m i i ii^ MLIiisr t# ttoi^ft n&,%Sff «f 
iSA ftit Qll34r l^ t^B tilt ««t #f #fl9e9ttl@B M s 
settiHq?(»iyU«g fSvst iraiirifeF sSil^tiy ^bmml to i t s toSftI 
«ptit»a«tl«i* ' I t Mjr %• mti9d ^Mi *«aeli»»Eiidl v^ Mgp&itov is»Btis*(« 
MMKmd *£it«pftMl 3P«tfttttt«Hr « u ^ I # Starts f9mt tli» l&tttft i 
^ ti lt «li0it& t«»fi@ III ht^mm Wm i^ifftsis Mii 1 ^ 
MS CttgS* M1|A Ii46#ls,iai%)» I t l$ill«i«« HIS 
Sf ^Ml SBtilBSl IRlSStS SUA AS^dfS * SSWBM 
IfItli t% mtWrn fSyst mltifsair* 
S ^ sstMmaiS imn^is is slatlay ts S^vll^ ^ 
ma»^% &m th« "bmU &i mf%$iM$ M% Mviiif i^n^ii mxitm of ft«l^i% 
tm»Umk msd yelnl ^ imm»%S0& vi^ tlift oxtivml wmm%9 1% Ota 
i&lktpm$m% wimetlmt flm pt^wmt n^^ it^ v w@m9^- tM« isitii«l« MI 
At v^m^3p0m fmm%ijmf it« d#»la»&%limi &t mmtm mat iMim^9at$w 
241^ W&jhtHMJn 
t l i^ ftott ^19 pm^lml ,sHii&M 1^ •tglilii ^^rgwi wmm% to It^-i 
»it«pf6» aped«»i mmfmmti^ to «ni «ii ^»» ^ysai gQiMPgtlfii 
Into ^ « tepMip aai Ii&t«vtt31r into tlio pmtmtior ai>M of ^ « 
fiMM t^o 9iiit«it ^Mf#£i7tf «a@r ptili <m ttm toid^ will aot @it 
t ^ pp09tlg«r Aii4 oonto i^Mmtlr tm ^ 6 ^ual^t* i^liitM* 
fh» SiKV&tor is»«il«i oa tentvuotio-ii .$«;ll tlb» distal |«upt ^ 
^n»i|^ ^ o pp#etip»» XR otli^ iMi»(l« i t i : petoaHsifti iN l^ioa i t 
mmA mmmamMt 4s tl^ ismteif wti^liis niai^  in oot^sistlisi tsM 
•i«^tf»i«oiisl? v i ^ tits sl»dNist^ ifossiiMt of tNi i^gipKiitsl ptlsts 
hwom ^bsr iNwotts laiiiq^oiisiliio pyHcw^s of l ^ lattsy la 
f u t t i ^ t ^ j p a l t s i i s in A Vffiptioai p«isitl^« Sseon^jr tiio^ 
miMlss W w^Skmm^m atov imxsmtl^ « I ^ K ^ tiis isttitan* imnik 
«fl«r ittittsitijifttioa SIMRSBSS it§ S tK^ MKl Cli^i«mtoX) positioit* 
iBf^  iMi sisdPLsf to tm mm%» lls»lis« #f B^»ss^ «»i>is mmmttim Ir 
Wl^ 
^smm mm ^m& wmh waamlm^ W»^ ^ 
wti^m ifti i i ^ « i to f ia i mil its taiftft fimai^ l«ii* I t I f |«it 
90Ml1b^ that W ^ « «t»lvs^liQii nf ilii« iH»tfili Wm «l#itli 
1^  lil0»& liKI.Ite*m>, 
is ft flOtf 1^ 'intwy wiiMiSw aiayi9loia 
loiM^tttdliml t^t€ ^im 9m0mk$M » p^t of tlio •^rtot«91i»ty 
f llNNMi mil la cmtm^ di^ioti^ii OA %i»^ 9^sm to « ^ oa ^lo 
9m^mf$0» wmmim of 1 ^ ooi^ NMo^ mf^ i^s ftrot miirifwrt* tlit 
fy^MHit i^»^ itot ^tm t&tlM to fiioi out its tool. fwm%lmi^kmm 
I^ OiiMMi ^ pfosoioi tHrnt o^  1 ^ OOB 
1^0 ftvit i»Ii^lli»i Oft folSoi iimoiNto* Sl^ so ia tlM^ 
o « ^ ^ Hioir ml.iP«ilfto to ^sio 9lmm ana oHowm mtti ^lo Nmtt 
ti^t 1 ^ fon^^^Ni miifidi is gmoNtoi %ir tsm' iAtt«p is tlosoi»fine 
%y Oteittinf tSio fos%IMI»i fmm Hio fofina t ^ ^|gs OFO- ooi^ pOUai 
%s fswi into 1 ^ OftMfOosiMeo of tlio puitoHs* 
UliVO 070 tMO tHAtOINi Of t ^ 
iil%dti^CHi« Hiill pM^ <if «i3«l.«Mi e^ui not l ^ » ^MHi^ HlMi %y 
Jbi A iiiljr dl* fH-tfiw l^ IS^ UUIICKP oHitlJNia ILiii •ttiHIi us 
a Hiill %iti «c»i^ piuit hmi^ fmm Wm m^mtU» MiitM «f ISMI #l|^llt 
•Ifif la «»jB i^BWiiiiwiiiil. il»til^l,m i ts UWm 
Mir lit ma^ami wtm^ t ^ 0M»m&f tmmim mmi» wt^§ *i9t" 
1^ HM ^K l^ l i l * 
«Nl lllllt^ 
mm tepeti m^m^ U ««f# ^^ ^Sm 
®f im wmit&tim. !&• f^^.c«|^ •t9^^9# t3ni««i-ir eiw«mim«t 
f ^ i*«ii ring !• ft «<3ii^ i«t«ir io&ffft&tiMa tiy^« n la 
liNMilMMt In ^Ni ffilim* of ita vmtr t l Mi f f maA^ ll»^m9 «% f t ^ 
^m m^ &t ^m mmm^^m sm^^ te gim i t ^im MMif* of « 9iai« 
«0BMi « i i i ^ 1 ^ #i#i^ tiwiB i^at im i i tn* ioptftS ^ stf I'laiinim 
tm^im^tJBt^ vmjK^^ UMil niHi M^i- taiMat iNit Hi* fgmaiii 
#f ^i« IMMIMI rtogf Hilfiii Wim^ ^^ t>o^ <»Mit9^  ift mmm^m^km 
wim ^1* liNlili iMSiii atii^^t is imim ^mm'm&^miimfiHt^^ 
%ft«iS inag Cfif«» 3ji9fii0»iia|ii€|3i%iiiyA tmjKUk'm} ^ its^ 
ft gnftUt s«il i i i pN»oft9« ml%«^ *&m9mm^0^ Cfifs* l i i f l l lOi 
I i ^ f i s 4 f i a i i i i 6 ^ i i ? * f » l i li itift it«7 mtotft poftt^tftT Mipfiii 
•idft tiift iMMii fftFt #f «bft 1^6^  pftfCQBftifti fifttftft Cfii»« im^im^ 
IMfft IJ6»l«rt^. & fSi^>» Mia ftdt^titl^ AMMS ^ I * 9ftf«s«ml. # 
fiftt i« Sift iri^iin ^ « immx »im tiavinf tiMii» %&•&! w§m im 
mm^mmamm mmmu^m'^^m vttb it^ ' poit«»ioy nftviii0PllP«t I i ^ 
llMi jipiwiyiil ylAi«i la iwi|mi%i«i wll^ Hui prntmrn 
%m%tmk^f mmm&w It i s hfmA In ^ # ivisliafti p^flm 
f i l ia l ^Wk ^m 'iniiiiij^i^ y^rllim fl*iMii wMiIlira 1 ^ it^ Nmi 
t i t CFii«# i ^ ^ l i i t l i M i^*^Kt9ttl 9f #11^ iMMwl yii Criii» li»t 
U t g i m ^ lii«lftiltl i t pp9ii#td «tilityt«i^ to fiiit vltii ^im 
§mm ^ KNi «tfc«BP# fto» A "f* iftM^^ i t i ^ t w i l i fmmm ^mm 
Mtmm w 9mi^i0f9m ^tom not mm te b» hit mm hmmim 
dliMi la ^lif p*9«p ilat lit Uttim^ ilMNl ^i« attl«V0tii«i 
^ll»t #f Hm pmamma 9^im ttajpt mm 
1 ^ mimm^imA i»iipi «i«i^ pymiiti i^ uMiy sm iat«r @iifitipisvi 
«ii^ mid turn wltli tit* aiivfNMiertaiii^ l 9i9«i(^ p«» Cfli^ « 14%UA| 
tiMi i lv i i t i i i aftivtiit i^i»h %M mm$3mA w ^ * vmAiMm j^Am Af 
mpmmM to IMMH tli« mmmspm^ing m^ of tii* o^ aar f i^* 
Wmm tbA 90^% 1^ vmiim of I^^MI oitio ^«ro otayti Hi 
wm$M of o«t#i ^n^xmsmml ^Mito* Bii two 
o itvoypRit o^tf^i oai ii^ «Itliiftl«Lir yltii 1 ^ 
•eaU f i ^ « r ixm »mm^mm mt^ ^Miif mils la i»«93«tt #cNitt* 
In iHBftllNMildlf' IWllMitt* 
BHMNI i f • pity e^ i«N^iitla« iikl«ii fif« T«gi^;iMitil«Et la 
prntWrnm Sliir 9 ^ 'mtiamMUr htrnmrn ^m fm^mmmm^ wgm0m 
^ ^m p»*«ni»»3. plsl«t Cftft* W&^^ %MM^0mU ttoi^ iN^ii^Uyi 
Cflg » ll^»%it| «ai ft pil» #f i»i«^piil. it«tfti l0l»it| viSf 4ldMiittM 
«C ^M oi^«p C'lAtiiiMll «ii»fia &iim iMUiifi^^Hlat fin^ vttir ftle^io 
pmmmmmx j^tktm of i ts tidki} m$l» its? iistfti Mia.f la Hur «i f 
in* to ttio iimmtstmm im ^ i * oomrio of tHo lott<^ ao 
iOwwi ^l« i« l i % # l is * l«iitK f ^ i!i«fto timt f<»MiHi i t 
UMI otttof l»«i l anglo i»o, «iitiffo»lfttir&l^ of taii«^Ui^lii 
io ^lam&mmA IMM m oo i t^ l piNs^m^^ mtlfA **l9iiOftJl i^p&^mm of 
*poIiMtiytt* $miM mo mmmml fioto Cfl«a» IHOf^ l Iit»«oyv}, flio 
wisftl Mffiae of 1 ^ ^M ioolfoiiNiIlAO wm prnmlntH to out 
l i i l f ^ ^10 iMiH^ ^OB V^ttl Oi^tiai of t ^ «oiitpM<Fig« imjmmU 
tfm Ut^mtmilm U H m M !»«• % wm^wm. Mtwwl ifim* 
WShtm} mSi ft tm»4 mml 9&«^ Ctl€« im^f9^ ^m t» ^ft 
lOMll^ %« ^# l i^ i^t iiii^lii Cl^«« liC»f& im^^bsmlmfma^mx^ 
imm^^m U fust, mm mm mmsl msx #r t ^ dijtal oiurglSL (fi|^» 
$ffmiw9 (Fit, ij^»ii»y« 
Hit m^m m^^ nt l ^ fistaj. mA «f %« lAttaml. ipSatt %* 
ff#t9aiiMl <mt MunlOir to fciiw liitt iailLl Igwiivalil* ^H^it ifim* 
im^ Ii6«<^>« flM digitii* en Wm ^mme hmA spptaTi to ^ t 
twm mA m$»m%§ §%m»%wm if§4** %M^W$^ 3Ji»ilf)« It $M$ 
ii0mM»N4«ss ISSm ft iftaiilii* in ^ i | ^ tevj^ig ttJ^ tftial. «i9ft 
ttftiiftft (fli« Ii@|1Ui8fA liflUi^M doiBipilMd W ft iMM^ Nyai iHllfei 
Ite moMim fiiUftl HM I^s <if i^ft t®3.ftiaiii Cfli* 3J0.Oe»|ili)«lli» 
aifttai pm% mi m» Ai^mm mm tti? imm$. mm u%mm mmim 
(fifft» uot int f t i i i » ^ Ml mSk Ai§ i«0 ^mmmpmus^M m mn 
imiMm mmtm* of mm mmiM,m !• hm% m^^mm^ mm Wsmtt, 
ms^lm^ iBsem$m%^^mm mmim mmt ttm i t (figa« %M^ t&BkAfm^ft^y^ 
Wm m^mm^ ^ mm- m^B M^m^tmeM $fttt of fftoltftiift m 
It ««ntftiiii mm t^iiiii^ ^ ma «|a«iiliit#rr 4l«et# It boft at^iltttf 
a^yMNii^ 90ftttl«ii mmm mm mt^ooimm of tli* gmltmllA gmiHUA 
mt^mtlir 1^ pamm^ to^m^m CFifft* UBptm^ 3J7«ip> mm 
• l lr 1^ mm mlmmmi$ (Fit* liO*Fi»I)« Its imtitft KN^ Is 
iIl#ilSir mmmmmA ^mmitf tmmxm » e^»w^  ^«« a»d timt 
4iifti»i mpK CFi^ t, ym^wsjk^Tm^ imjmm}* 
mmum mi m mtim Amml Wkli CFis«« I4i| 
.Wwm 
%S3L^ Wfjmim} iiiii^ i t •plit m i n^ tm mgrni titwi l&i^ »ml 
Wlifm %w ft sll^lMKiti^lMiI miM (PifSft tm^^A liftA«4M^h f^ 
is^Ml ^m &f 1 ^ l^«»s&3. i«iU i i «^ %lffiii#^  l^ r«m a^^ nF C<Mit«d«t) 
to fstn 1 ^ wtAiam fltt« i^i«ii i i mms^ m m mj^sMmts^f^mt isHm 
*{}fl» ^ ti)« M^Hkii 9l^i« 9«its s i i^i t i / fo»t®ri<»f to im m%mm» 
%i9 wMm% .i^ii« 9Bm of tt£:^ ii4iNi u»» ^tmm t« tsit iMHir 
immt Mtti^ ifi .of lifco. '^ 9]?«tipi»S££ig 9iuHa9i«rfti fl@t«| .imiri^ 
. At* %m B ^ l Kfti^ iiui «f ^« lAtetfil witm of ^10 vMilami 
noil WBA mWm^"^ $mmm3iM ixnm^^ to fern tuo irortlo&l. oiftft* 
flMNM( m^m mm ^mt^ oai a^puNMiS to oaeii ot^^oliiMi Wsrm-
i^ml^ of tlkoUr l«ns^ |iiiBit«a3.l^  <Fii* sm» Ai^h flstip i^ Ktitlflp 
ifooo Ift 1iot»ooa tl^ie iMMh wskf INI tmrnsA at *l%»llo^NMi^Mgt* 
Ii&iU3JI| 1^  Ii^«liit:r>« At t ^ jpiMiilotifoiso is iooatoi Wim ^m 
9i^0m ^ fitm sm&m$m hmm- i t mm h» mmv^^ «il>«09it<iS. In 
fotitim* I t m^f 'im iioto4 la^t t ^ p^mmskm of irortiooi m»^^ MB, 
* m0m§, ,Bmtiam of mmmn^mmm 4@«»sof at i^it^iar ioo^QpMtClii^ 
in a»f»i^tfi ffonti#oiA (olAloidl) ^ i SototilMid INM« SMI 
«»glo tif «i#i ^tlf of iSio iNoilimi mi l is 
tmtm^^^mmtiif Hio ooii^iiit oo»tt^tt o pktif of «itl«4hnN^b^^ 
oiongatoi ooioritot otiioi **Biiiiimivoo*Cf*iftt Ii4itil^3yii^t3j% 
1A?|4I liS«pr}* li^ii fim^mm&%im wmm$m oi^ t^o to titi 
Hill. It 
I^P^WP ^tt ^•P'^WWr Ti^^WHipH«Wl>^W^Wi 
iii,ISi IN i 
«p i i i9f i@tt^ 
Wm pmmmm^ fintfti #f H^Miv • !&•• tad msMm 
^Ml flBli%|fitt idt. 
iffisitftlia In 9iMqpt«% @if wm^ »9lilte 
^W'UMpMWi ' " ' ^ P 
•!# JJSm0mhM«fwi-% 
l a aa^wPi«iMftl i l i ^ ^ b m %» waA In ' 1 ^ iPin r^atS I1EI9# iNf' Hit 
j^tfflfMi <|^  liMI ntttHl ftilMIS.* flMMMI fW lift 
W i l t (# ifaft 'IffHMit r l ^ « I39i «<m^Pi«ti«i ^ t tv lmt to i^ fu&l Hit 
•HF'w •PwBP^P' iMMMi^  »!««**« 
mim mi mm Mastiff, iMo 9t m^ah 
% USa At • l » i t «a i i is 
fist am^ mUm^mf amn^t 9»$mB f9m liN 
mmim la nwiMteP^ Mii SI»«9%IIIB i t mm m « » SMU^ %I# <if ^ t 
*y» Mnl 19" INIHE iiiNi# %«i m% Ammiwi^ %ts'; f^enitiea, 
^^^^"•flNW*" T I ^ W ^^WW^P ^PWBHBP^WSW' IVJI^MI^PHIBH ^B '^WF^i^H|lww ^ P f^cdPr j lF^^^y ^P^Wiw IIB^Pwfc ^P^iF ^^^W^ff ^ ^ W F ' ' f f ^ 1 ^WfW"^'^i^"P' ^PHWPF 
Mi«lo«l^>i 
teial vim'&t Wm 
li»«<»iiii«v«d »• 
?iNi i W i^«^ iii§!f«tl«ii% im MMiigiitE^ 
• i i HIS 
9ltt%#i i t pUMMNi tNilbow t ^ IPIN|I@«« of eafl^ ln of a l l 
im& imme immtml} wm»X ftt^i^ of t ^ lamM tin in ms^mm^^^iml 
ityootioft* Slit mmm ^ ^ ^ lovii. i^ ^lo iidiOiMittl g lA^ t i ^ 
on ^10 pmmmm %Wmg^ imamam$Bi% muS. fmt^fOmmmi3k uti^iao ^ 
o noTO i f oiitotilid I r ^^ t ^ 
9^i«»i ef goBitiiilft vMmi is.ttiiii^lAl nt' $lio %t«o of oipilfttlaii* 
to mo oiiiioti»Ni| on o^^motlim pa^iX t^ lAtoioi pm% wi Wm 
iMioi ipliii' #f' ^ft fAVfoiivol^  fSalNNi Moli. to l^ i r ^IglaiS i iPi l 
firao. ^m1» y^itori^lr im^toi fotiHoat fiiio ooti^ rMBiMMilf 
ili*oo%oi i» l i la ^ositBiittid ^ ^m wamaimmm^ ^lammi^ tlio 
lAtiiP&I 'nillji 0^ t ^ piiiaoMwml :pl«to«| i^ iioltf mismnff$m%l^$ 
fotuvti to l^ i» ao«w!4 ioofttlon oai tiiii»o%r mmWu» ^im ^st6l 
afi^ Elo» ^  ^o iOBitiilJft to iNifilii its iilftt^« 
iwN^ ppflMMi (1^ 4Pt») M l vipoi'tod INwr $&$m of l i^l i i i lo 
fflsMtoS^ 08 *lio« 4|%#^wi, ?! f%» «4*f "ift^ti ijMl boia i(NMnn i^d 
I f ltoiil«iMSo,to ^ of piaos^ ooiwmiooo In #io ^oniiiettiiro* 8o 
lioi tiMm^ %&m frnrn^ me^ i&intieBoa Wm^ fottottwi* 
mwmM m m ulislti iMI« OHMHI^  9imti>9l. ^m nefiiiiiat* of ^ ^ 
lui fl9»t f|ji9Mr ffia«^Ui migimtm tmm tlit n^I* imtiiti^ 
pUU «Bi INi Interna:! l«aigl^iila»I wi^m «* t ^ w^l»^I** m J 
Wamm PMM enN^ 1 ^ «IMIQMM t# f^m A ioftll mtKivaiiei^ tiaiitii 
vli^i pits liuMHrMi jy% ^Ml <mti^| i««« 3iit«?al| MfidL i s i ^ #f 
^M itfitai« <te «#it^ M«Mci& ^3m fIvtt flMii? imiiMil*' pdUs ^ M 
lAt^nI tMMMi ttiglt Gi ^m d i g i t s la iiitiHNi<*iMMHiI il9fto%len 
irik^ ^Hi 99«itlt m^t tUt 4i#tal a^art #f t ^ 4iiii1%ti fm|«e%t out 
lalitttHar* io fiy l^a i^ rigjya i» mmi$mmiitA ^m timt flmum Mates* 
wmt %»• <Hn^ pft9ti witii im *mu^BmU wmmlm ^ ml»mMl* l A M i i i 
»• «@i«tl 1^ ^@ipMi«t Cl94a> mm mB mmm it to mA m%mm m 
Wm mm^ ^ ^ l»«liMMra %im mm^U ani mt ^Lgitm* 1^ tm»Wm 
Alli^twt I* It ^ ^BiO^^mm #»#§ eaulala mm ptubaMIi^ ef 
llMxiiis « ^ ^i^t» i I&t«raIlr«Bi«raf^% ^ 9 ff#d«Bt mltm U ^ 
iiifmmt twm mm m^imf t^mnim Mmmm #f a mUmmm In 
pmmfSsm MmiMm^ lAtMNa l» ^ « m^kmm'i^ %fmimm maA 4mm^ 
u mm mm% mmm wm^%^ &i l%s^  ^ M^ mmmm ^mim U im^ 
iftlliid t« imm»$M it* It i ^ ^ ^ a&t tm mm^nmA « i ^ mM^ Nt**?** 
mmmas JvMtif i«i to »ii^ MPiiD« ^ * $9^ ixmmw wmi%B m m 
Ii6|& lis* )ll&«34l?}* 
9i«1» mf ^ m v«>l«^ aili» ItesiSieg l» I»»«ti»p|or 4ttt«tl«m t ^ 
1 ^ MN»«tMMMd l»liift «3f #19 ^ i ^ l t l « 011 «©ntl?a«tisa m§ ti^m 
tti^Nifi^ liftlf i^ ^stm mmii0^ tmi^mm wmppim i t imm 1% SMM* 
3 ^ f i i t t t t {"^^a^ ifl^miXr .%Q HM IS% igit^iiQ».«iti^« m i |» 
I^ M r^ fiM«%&@iUit flit i^^Mftt mi^m ^m wanki «A «lk«iiq^ % %• fSai 
«ii% 1 ^ HaMrtliMSk ^ turn* •!« yaivt of wiiolct ^th • iritv t9 
Wm fiam% pm^mm^m wmm&m mm tM i^i«il««l WHMKM 
iM»ME«t tax %%m wsmtm c€ mm^ ipnitOI** l^mm i^im tmm ^M 
on 1 ^ lA%«rai m miMm iwm mM iNT Wm mmmpmMm i i i t H i l 
Aiiiimw mtOemeA wiM « ^ wmm% m»% mm tmiy ^ mt mmmm 
bs^ Eiwvd iiitii «ii« ^wmu tiia% m^ body of t ^ 
to i i * stMiai of tUl t ^ otli^t oonq^niBtt of 1 ^ gieilAltft* 
I t i i w&m»mmtmB •liKlIftir to mtiJOl* *W Gi Pmk- In lUiftf^ Kitft* 
k wii<33.# witit tliii o ^ f o imi^ aot M attrilmtodt v i ^ l ^ l^ tndtlflB 
oiflf in fKffit Mt«i|inio«ilMiiai part of «t^ tri»ttifal uiUt of Hi* 
jmmmml plmtm* Mt^m ^mmixm^m i^' ftiit©vo*3»atopa2. iJUftotl^ m 
tlml» ttlastm o^nt^go tmi^^im to iod ^:i moooventifftS. fiM»o of ^»t 
t ipi OF .froo 0134 of t ^ ounNtaponSirif aod^acftl af^teoo«tlMi 
-•«o<»i4 pm^mmu^B H ^ Uto fiJMit y^t^pootor* of l ^ ttiM^tf la 
]MyH»i of tliii i^ittaila* Ai ^amm »tsoi@« oiri^ jMaii&o fro» two . 
tmi^M tUtieii Aif* ift^«di to m^ ottar ti«»o« tbo aolkMpMi I* not 
iaflitfliiooi Isr * ^ of t^ OTii to tlai^ igo %%i u lovol uitllft i t i s ^tli^ 
ftyo^ TQ o^d out* 
l»irt.iiflgiiiiffi ffif iiiiiitm(rig« itr*io*ia.)« 
fliA fiiwt ti^fmot^' «2f«i^. df i^ O' aodUiag^ ttftirt ffoii t ^ 
sMo %Adftl patt of ^10 voiitMiI Hill* of Wm ps^msmmt T^Vim 
i^Mtmlm to t ^ #figlii of 1 ^ mmtm$QiM.r.$ tmmd p^tiftotov 
8R)Ui^ ot of ttio ao^ Niftimi» tbo fiiaros of rn^h ftrot iNitfootev 
o<»riii>io in & wtmtmtim dijrootioii to m^ mk ^m m$&% of it&i 
«xt«ai3i«l pimitym lm^ to ito Jint^a.! po«itio»* I t 19 «l^iila^ to 
wm&M *'l^ «9*> of aiiodiimoi <Si4i| md to*Vi«l*i SoootiMI :bi ll» 
U 
wit^iM ef ttw i«iiAii»i« Hio ateoni itijnMitoiNi wmm$m m m 
pm^mi^^ Msmi^&i mm»m tun la h^i^mm -^m fli»it ifolaraotflnNi 
of '^it i^iiAiify ms& m ^ Wm tmtmeim !«•« ^^m^smX mm$im of 
1^0 ^»«M9^»itog MSmm of t ^ ooii i i i i ing t^iml noil* f^o 90I9 
of Kttooioo imtpt ^tm f l i ^ to^ miteHp im*^^ of Hio 
fNftvt Of IM o&^o of ^0 iMldiOiftl. m&&^m pinto. 
IJI i»iiffO#IO%iii&l. 4t3NM(%i£ni* ftfO SMMtfttMl 00 1 ^ 
fMiO of ^Nt OOliNlMq^ NldilCNl OOiOOl^ 
out anotilsor Hnf ibr fO^Nolnf i^ ^Utmm 
in <i>oo*»poi%fl#itty dixNNililiOiif |M>i 
of iB^dNHoa ^ wm ft^st tolPiolop of lim oiio o^UMiuoijr 
ling ftoiooiiii mpo^mm oioso to tiio ^ ^ » 
of Pm oAtoofftl opodonei^  Mm%Am$ 1^0 ooo^ 
of tuo mWm%mt anaooiot nor tMi tol^^ ttio m^fm^om ssiooioi of 
lit* 
mim mmmX wmt%im$ ft ien^ttMi In iMMh numB mm»% p^ Mi 
icMlilM is^ tiMi siiiiEBHPM nl^ MiSi aftlGlit UMI di iML imiiffltt #f t>it 
iiRitAiu* Pitt ttt^ HHHag* ffwiMiMr ftt iMa •tug* liit i^mii«iift 
'tilt ivttiilMtliatt jMJitit^ iiflMiMi' %» fiQftitii tkt IsliB jNuftlJi •iwi'tiiiiiim. 
Hit t i t o i i t ^ MMNitot #f H ^ piaimM»rM f«3iai| aai i ts 
%ft^P«pi»i toi^MQii Qf Hi* i i» t&i 9«rtl«tt 9f ^ « g w i * 
iHftiiiiiii# ^m pm^99m^mm of ^i« i^I««3jyM 9m& tm ms^msmm 
#f ^ « two i t f t l u t liw^ffit ootivo i l t ^ ^im rowil t t in t tlio two 
i i g t t ^ i m i ^ tboit f ^ i t d i t t i i m&B o t fo i i^^t t i i i omir &Eito UMI 
§mom»^» T^BsmMmWif 9Mm f ^ i ^ intyr taio fiosMMpi of tfao 
Ali^ lMUi' iNMNMMi ootivo* ISNiiOf iNilug oiiiyQiftoi li^ Hit v>4dyiml^ Mi 
digitiui nfolsii «»NMit 1^ Wmiaf mtdimt iwo|ooti«iii 1 ^ S maA «f 
t ^ f i f o t pBlir of mlmiSm^. 
liMft Itio sBOlo p t f O i t ^ I f t i Attsiiaoi fixXi M 4 on i ts •' partai»f 
of ^o mmtm» mB4 tm tmatmrnt ^ i ^ 
• tadilttoiMiUi i^ DflEltMBtiaB* HilJI 
In tdi4^  t%iiKXi0t fs€ HIS € l 8 i l ^ tynd (ioai^ MQl^ ^m .la, 1%^ -.} j^MitiiTOiflifi^  
villi iiii 9o«iai% «tet ^w iifilRis %6m WmiM 0P%P$ moA wm 
w&imiMB mm U3mm ^mt int %& tt^UamtSjm ia 1 ^ pvo^Mtliett of 
itit; neiiM. ]NMi%lm« Isttlir Wm a^dnetoyi of lii* i^Mptl 
»f «h« adNh^tim <if ^it m&mm^ m^a^mmm mfitgmt }smk to ^ t i f 
nofissl. f<M»a| aai 0QiMMi^ p«aMr ^ ^ .niWWilli ®»iSiticiB i i 
pETt #f ^Mi fmmm^ t^ttm wtiMM wam-
#f ^m 
m 
^mm i*«i3^ iMi (^s^% m» ls%# tM» wtdPNteflatft 
CW 
to i» UMI 
t^ypv Hi i litmlte wi^ Vm 
% it^m m mum mm^. t» 
$M mm^^Mmmm n&llt tt%'3 liittral, m i l Is 
$m me^im te wmtma^ In 
'Vt^ SMjtfk'MHMIMHVHMP-VaPv MlMt 4P9r ^K 49^H 
at I ta 
! • 
tfii^ 
i t * 15ms an 
nt f f i fy #na ^ 
ift tiia ©f t 
H i t 
H i t «9i]^Wir9«a|fi|Pi« i t 41 
S>t> i s •iiiWiitjri'n.iiTi'i l i t 
m ^ 
i^l • 
« f i t » 
f l A t l ^ 
i f f 
i^yipi^ <Kyi •SQUJMPIil 
$M ' t ^ 
I t t y y i lliJifeUMMI MBi 
i a l t « fei«i«iQii*INUl 
t» ^a pai i»f «N» 
') In nm 
mi l i t 
^FiWh^PW*' 
I n ft 
i@fii miNi <»f 
i s I9P ^N i iNei ts i^ <«ftll «C 1 ^ 
i^Wf^ ' 
^i» floor* til 
of 
nails #f 1 ^ ft»l»PS0F 
iUtt* 
H l« t |ftti> ^ Wm^ stem 
mA imm'^me^. o ^ ^ W^ Ite f><eit 
wPwWlWi^ ^ W B F ^WP .Mi> wiP ^W ^p«»- ™'^^^ '^^JF ^iiCTwiJWIIHs (•»'wiWpPWI S^pr 
In 
It I ibls^  "fivit 
im iiRsrilst 4b««»il»«i l«r 
0f Wm^ tw&m» M> first fk^sttl 
iMtifti iigf In muip miii' 
of ^sft i i t isri^ 
UMI iii^i»p max 
la lla» «ii ^ift ieivi]. mix 
til i^ 
1^  Hflmfta to m^f ^ t MB mmmmt -of ll»ilr 
^E^ttrt of tm itovfttoolni* 
« i ^ 1^»$M i&tot« 4»f tnt^rttos «^ 't^ 
it 
*!fSm. 
t9 wmiJm m& f lai 00^ 
i^isitA '®c 
to 
Ui ft :pi&'' 
3 .^ In ttOt WfflftSjnii MBt'9l^ yt 
Wm -^Rtt^rlsE I f f i d ^ i s ^ » f i fm «C « 
tftyt £ t t iwifsii^' m t i t t w t iBati 4tt 
fi^4# I n ft fftlJp 
Wns^ i i 
:»i9S7«9fti98)# 
ftf ^^1*' fx*@wi iMiiilbBti ' 1 ^ 
«tiiftft- t # tbft €tinisptlft^lft# 'ftfft fffiifil^y tft 
i s 1 ^ 
Oil 3.I411M flEKI^ * fllft 
^•^ f t ^pw^i^W^^ T F * " ^iPiHIWip •fc'?iip^ii'™R ftMnP ^P'B^ i^^ WPyifcMfttiiiy 
i t wmmtA jynto i t * fNiii«' UMI f^ se^  fSinfli ^b«i. into Wm 
«l«e^ ^mSimmti. Hov «f tiM IboS m Mi«Bi'%i3tt. tit ^ i fsroititl 
oo»^ttidl illiKtiiNi* Bitftf %iMi#Mi ve^itttfti ^i# am^mim $»m»m^ 
I igMMi^^ itf i t t lMi fiwiiniaPt^  • • iNill In 0f*ili9P 't& fg^i^k 1 ^ 
l^^tesiMd itfBMeit C f ^ ! ! •# '« • ) • ^ it8;.i iMqr %• tdi» 
j i^to i d l ^ fidti^ vHU UBisias tat© ^ t l»nia Cf li# Wtlkmm^»h 
t%'m90»^- ^ «3#M^ lltat mS^^^amX #•119 iMii^ !»«• «Bft|I IM^  
I ^fltttt* ^«ii 1^ mmm^mmi^ t^m» mmm mm la 
tB tlw ti^ nbllo i^mi ol^ MSv in tilt Tmmm of ^ 
(Flf« WSk^ Wa^m flm ifi^piMMio |wrt ei t ^ o^l« t» «Ue aot 
fMH ii«KiiiR%lfi» Cyti* ifOi*!!^* Wm mux nsli* «ai Hit 
Is mmmA mnm %gr • iiyttti^t 
f io v t l l i sot 3o»t«i^  o ^ iMf^r 1^ »$jm «» tiMigr 
flp^ mmtmfi&'r %&• tlio p&»toi^ (or iNigie»i«' e€ oiNi^^ttcitfi* flilo 
of mmmm^m «bi^ Msm t^ -^tmm MmSMm^ wS3M of 
/ 
i t is tiKWiii 1 ^ 1 ^ a I 
» i i»p<^ IS ^ » l i l i^ i r « t i » t * l i M i K l l ^ fme% ©f t i » 
ttV9 tmm% I | i » f fl<«it tei t0 ^am ^ i i^iesiaftl #i«@imtii ( f ig* 
Wm^m^}* lllMi t i q ^ i t ^^Ll^^piM t9 • «M3P1 poiieii ifiHi wrli^ciw 
oiwp i t * $b«t» wrti^ k&ws ^wm as 1i«ft»tag utmttetfffwp oa tUm 
i^ttold^tffilly Wm mmp t^tlm its lism vttk tii« 
or «Q»r«» vit i i tmg 4Mfimpmmm« f t r s t i r !&• ^t laf t i t 
tfi$* ^ W « M « i«toiijSI^ tlt«p» mm im^ftMim tfpili^yUdL folate 
of iM l lnp i^yi* Vint n i g i t i ««^iiA&f»^y M§sm ^S^mWQBJtt^m 
Jte « f ^ i f i ts tn in i «i^^ ^ ( ^ i t i ^ l i a i (Fig* I1%ll»%M 
vit i i iatlMi-'Mls « Ittyvr uptr i t * 
i s H M l««t ptr t of t i l * stoaoiMni mni 
of o MAi i tabo mmmmisSm ®«9I» witu «M a i l ^ t 
CTif* i^»f f« t t t ) * I ts «itttri<»r «id i s iffiMfflnfttod in ^lo 
'Of t^^ OVOp Sttt I^taMf' 
Iff* 
^ til* Itewitioii of K^oneiiiiil ttdNw* 
1 ^ ^ iMii i^if« tfiivetod mt^trnt^ (Mtm* t7%$wsBj!k^m Xn tiw 
tmvm pupt of 1 ^ aiiM#iifViii^l«^li»i i t lo tbroim l i ^ aoPtiiJ. 
mtm t% u.mdsmA to m mu m%$m iW%g*lfm*W* 
j0mt0 wmm Hio «f itiioaiMi^  of wmsmmiSMm^ mmM 
i t on 1 ^ II#o« AocMMP^ i^  %»l^ MO. l isr la ^o •mtmtim fmt of 
ipHSMiUUa le^or to vipNiaoitoS %gr fow ^i«li^ial m&U ^ mmm 
mt^ 'mm oontiiM;.: mm m mm^ of i^inpi to wuiiiiig la 
In tlto OOO^ H^liOOl Yitl'VO (|^«17a*iftY} UMI 
^Itln^iiai Cfig* l|9«l%tli$ to oott|Oio%linit^ aoc-o tlsttao^f iw4 
io 9m%mamw mmmmi www W t ^ misimm$im of ^M 
ring ^ ^m 
crt i , i79«inii^}* I t 
'HpJltiliiiJm of 
4iNfc IwwHp 
(figs* . Xt 
ifeit • • « • i ^ i i m s t « » •^ EPQUg •tfMOysop 
{9t|^« ti i» ffliiil«it liAyliiii; no 
iMviiig tm JjWiJb^W^p^B^W W M M ' ^PwwBP* 
MpS ^ l < « ITt* 
i i tvOl 1 
ifitli^* IMI* ii a^tid^ la mtmm #11*0*11111* 
of Itio 
tty 
of « i ^ mix 
iS' o ffi^looi of 
iiw i t « fi«o 
tm* 
lUft peSOm^ gxmin to ^w ir«at3Pleii1lii«« Xt 
«^|«0% t@ QOHtfttttl^MI ^ ^f t Sp«0ift3. «i2>ttll2Alf ffiHatlM . SA • » 
dtrsetlioB*. Hiis. setlsof b««iltoif !i«3#lag tmA 
t# «f«ti^ tb9 '«M^nmr yftft of I t e fiioi*.. 97 aoir titit l^ oei is 
%• i « M ^ l i ^ 2«in»p pupt 1^ Hio ii[dlii«^pnyf«»;fep|<«il3ii iibim4i I3it 
l ^ t i t t «»• l^ f«iMa into K i B O i ^ f»i€»« flits f^.ifln j^r^MiMjr 
oftvrtoa oa ftltewptag &• IP^LI.^ , at fSjrtHiX o»iiftit«i of « ^ l^ sod 
pirtioloo iiUMi^ l * t«r im t^ wNltr ^w p^ Mtsnaro of ^10 i^qpoeiiS 
la teaiiiy»»loo imi^ Qroin ilto 
aot #eia «lt& ^ i t fti^ioot ^ pfovwitpiimltts, f«m^ la S i iM l i to 
lift» ^towariHoi fvof ia^te^t is sii^lir «• o foap « | ^ 
t ^ to w&f%L o« o -BtamiMmt*. 
imB cia^evoto otvuetwo of ^ o i^ovontrloiatM 
mlKO loi^N^ s^ torn to 
irlov tiAt voii^lo^^» mtBimimm vi^wgito^oit*. 
• # • 
i t o «wmm^ oo3oar«d oj^laHplool t a ^ of 
md§mm. itmmammmmmi •trot^mS tmm ^m @th to iSm B^ 
i t i s wp$x^0^m& W mamtmim tmmmmm mam^Mii^mm 
Hw f«Bii>i«tti^ !• «»s^Mi3.i? 9mm9d mm W *^ lu^ta i t* 
» a »iael# li^nv ii^iiii ! • $m •ontiaMitioii nim ^MI lo^toi iM^ 
^m «9op «wtr ^^ pmfm&tgtmOMm (rii#« l1Kl^l.fi»lliii|« 
to i t mmm ^ A «lx«itl«r ansel* li^ pw* ubieb i s Mn^iifstiiiii 
lMlil4 itti SiMBNI {Fi|^* ilN^HI'lliiilSMSii/*' 
His l^ilHtfliMi €ftCt* lfi»i7%lli^ll^^ i s «i0iil» iBts 
mmmmm^ imm^^xiMimt t9lMti^ m vill i* Wm i^mli^ mmmM^tM 
Cl^^»' ps^W%WB^0^ iliiliiidliail Sitis mm tall ai^ m&%imm9 
i s ilii^ ps fsirtdtoi im s 4istiai^ IswMiBt wmB^mmm iPi^* tf$^W^ 
lfSJBI0« 9m siMllsi #f tte spi^Miiisl eiitis %v- Mn svsl i^ n^ psft 
iMiiss «X9Miis€ ill l ias t& ^ m %ssal imlfwi #f t ^ esllst int 
1^ mmmmtm gvi^^«i Is s ^ (Fiipai»« 
ss l l sf t i» s i ^ i s 
M0By ssnstMfs ts s^ias @ri^ « Tm^W^WM}m t% mm %m 
<s#f i t«^B| '«r ilKid^ pmss' is ^i3S|Niws» IMS H i l l «f 
i^ sgsy^ i^ ss strmtsa w vomtm m ma^ mm mm 
iMisfwt- SIP boi^ nf istttfiisdL to it« 
It 
ts l i » s i i ls Ci^tft* i f i^tnbS)* A iMbdls» Imgmt 
ss *i^iistte^ isswr* itr iss%Mi«t Citfis*<s98i) 
mtimm into « thin 
lit^Mi 
iaitefttlioii #f ttS'^ f«iiiIJtet^«« vis* 
^ n s <^ Hi* n^ ^M^ 
• » 
t0 t^ '^  
Bat i t iraaM IM 
#f IMS 
wroiwi- lit 
'SSfis of ae«^tt 
^Htng iowi f»Qii taut fl»«% fiead 
&f Hi«. «i8^Pisia.iis« Xn @tiM» 
t t siy te 
^li ISw &f ^ s fmpi^vf&ie 
t o %%m 
Ortf«* lf%X|®»xi>* I t i t ii»»if t« 
tB ^ t €i«ti^l.%iiilfln «f i i i i t i s §» p w i t l ^ t 
HA mmMwsmm t# «»• «»i»ti^«r a s ti^ma. W Pm&mm l a 
VsHiiM^a* la i t e f * a»t » la i ef miti mm vms 
IPtll of I t s 
i s MH^^ 'lute ttee vwpMfln «f 
o«ii« l » M ^ % ^ t r iatmniai 1m I t * fli» f l a i i y 
I^PW^P^^Ww'w 'i^Wi" ^PWW^^' ^^^Mi^^^^^H^ ^H^ff^ ^^^P*!^^ -ijHihi^fcf^P'PJBWP' ' H I ^ H P 
t-:o' i tS0 antfitfttedl MMW# 1 ^ mnlMr e f w a ^ ^ Itt Um 
M %9f S i t t 
M gfieiiMi nf t to 3 «&f( 
uritwp f la i i i I I I * 
M M x f l s i i^ Ubt M s 
mfUM mwM wm mtrnttamallf 
IMS fS'Hsi.te f$mA 
ilS8 tip 
lerittr Is i ^ 
ittfS 
s io iqp^ sad ^^br wnslsl tsOlm 
)*1 
is 
1 ^ 1 ^ 4iii'12wp 0t^ bif^  
«t$» in* 
.t»i la ^Mi 
W^ tiilBMI fiJMMI- $3at 
&nt «f «tllMllAi 







HIM lftl^li9P m i M^ ^ 
H M ibftts «if ^ » YiilY» %tie«« i i l I S i « 
«il& mt ti^atttoia i^fbi^ini 
S ^ ^iei» laMtt 
i t mm hm ag l i t i ^ t a ^ C^ 
mi 
€Pi<* xiit«%iai> « i« 
{i*i€« ^iiiiiiijKi} 
m m 
Si|PiW*W- W'<BIW^"**''(^yy ^WrWffW^^IRIKBB'^f'*B»Iff^p-^p' 1P"^WBiPBWIIP •(HP'^lfc '••^P^P'ww -"^ iWIFi^ Bp•I'^ WWiW 
^ tiM .jMKll tii«t'tli»e M t Ills fKMMmBt $m not ttiftieSfleit t» 
«f ioiMwiioii- .la i ts wills« I ts a n ^ i i ^ Wasf^fmr^ wmi^mt la 
lAywp CUMu l W « X a ^ #ii«li is istiaiasSJjr tf^MmmA W • 
• itctlattt iHHMBiat mm^mum: tWi^ tffjmll^mm 1m HM 
lUfW €Flg^ IW*fWl|« 
103m «r ili%iilNrt^ ^@B la HM^  ei^lt (Fig* X774N#>« 
^ *tifiii Tiiinylt '"^ ^^  * ^ ^*>i^  
t 4 W 
' fm Ift^ifttl H ^ N M N T t i t l s «f « p ^ •^Mit i i fictt SB I I I * 
tkt iNKlftg j^Uioii III IMKM^ iad 
o f Warn mA m^ttm wm^itm I te m^ammt mti%9 
i l f t n ^ .ft i laitt i In- t ^ veftt»»»lft%KP8l mm^^sim mt tim 
9m^w§m %i«If* liiM^ glfttti ftooil^tft «r ilMar' gbnfta^^i«r 
.tfbiaiialfty !>otlifft ( l ^ « I1^«JI^:>>» fm Imdsft of UMI 
of «tii^ gHaii «ittft 1^ t^a^tt 
£fV«iMiyM||:» 
'^ m l^iMMMl'^ 9P<MI ^fjf ^PI^W^ 
Mil f^ Ni «vtid«iiuf wmuSjm 9i i 
iivttstlbni i s mt^m %» astir tate 1 ^ lQpp«^ M»<ame Ci^ j^ « 17i«%ll7l, 
^^lUi «i i t#i apt r J ^ ia gfittB^Eiiti^ Cf I f • 
•><• Mi «iii otf^Oter uttii MfVfia ivttimi^ ^ 
lfliii»a«i^ 1^ • Hilm i^iMaoite l»tiHi (l^« xmmmmm 
fm 9^tmu^U3m 9i ^im wt^m^ty ^mtMm mmsm^ ^f aa^l 
^MeiA S^UJI wil^ piir pwontoti^ ia mm e^ftti^^mi^H^mW&li^i^ 
iWig* W&S^wMl mm t'OamiMm wmHtm vilfo ladUtstlBit 
Crtg* lf96»®) •!« n«f« iKl«i^l^ss of Hit 
la^m* pr^Moi ta mm giimi 'visicn« ffaMNi .Is m» 
T H i r m i 
^m mtStj^t^^m mmmm mm tim «M«r 
•iM i^Mi wiMk m^t fmm mam t^o»«ft» Hi^ mt 
I*, •mm Cfl«* iliiaAili «nl mm mmmme^ mm^^mti^^ la 
I otttl^iMiii^lieii wlHi <wi WMitliiif m& t^^ IMlWit lAiilMi 
l i Ml wtmlmttm wmmmMJmf m^ lNHPf WPS- fw 
111 1 ^ i t Wmmmm 
CfSt» Is f tat 4UL9i*> 
iOPtltafiiPiMl l»ii« v i i ^ Hui 
^it i^ « 
CI^MN 
CVig» 
^ tm immi0L*9 
i i i 0 
1^ ^Itaf as 
la sljn to 1 ^ 
Sat9 ft Wkim$ 
^ t lw po»% f&ettiMi* ll»f<KMi «MHPf lag 9m% ^ t iM p u t 
timO. tti^elAS o f ^ » fiit9««liigs(?^« WOkm A«M)« Oft l i K f l a t 
y^nt In w^miO'^mmkl dl9«etlim ta^lSl I t evotM t 
vtfSjHi of tta* »«a»t«ppn« TSmm i t ^ f « t aswii iM^ «3»iiit »t 
viglit «MP^ fi t# It^ *^  mm ymgktidmsaiX ttsi»* f^ls iaii^Mi«a«ral1 
d|ytt»t«d ywptioii of tM ms^ «m vw^liliii ^ut vtselmlty «f tiM 
9»»tiwi «Ei t^ HHI i^ v®% i^^ ni«lft t ^ t o i nami^t tli« 
^ 1 ^ ppotBiMit^MHi* Timm I t y « ^ li^igitittlij^Ily «1ieit« 
m t H i t ««i^ iMi« tNi v«n^p&l wmimm of tiM 
I t «id» tft tuo i&K t^ e»|i£liarl«»» 
ttttftt? I« liQi«it!»iliml.l7 dtvliiti nf Into 3 
I* to ^ » fJM^ne^ of bol^ dovoti oat iwitfi 
4lJi|l»«iiM» tbmm ^mml^ ytma^mX oM wlao^ml. slnMNHi fall %o 
»illltXllll tllOiF Ot^OPfttO I l i ^ t l t l A S I B ^MI lUlftd 9m& 
$00 to tlW «|NM»00 of dlO]^»0pUI 111 tlkOOO V^iOHdl* 
of ii^sftl. dli^ pi^ M«fty s^oolftoo^  ^mm3tm$Smg vtMMral slant ttom 
tiM %mmX or f«»^ovdloI ont^ ^^o^ o<»t ollow ^to teoe^it to oa 
wttSb. ism i^lteinttifT mMl^ a« i% ttj^^i^mtlT 
WlMmW^'im M mm MpMBt i»w^tliii ^BA mssSt tt& i t .IJI 
' mt^mA m, mti^m 9iM of i^jtoKiirt tir « ^Iftsgl.*. Timm mm 
pslir* of ffiMli ^ iuiglcs la «Ii« flHi spui •f «ft#li ti'lMisl# i« 
fistd «a ^i« «o?9»^poii^ iiig t t ^ of !%• t«pfm am? its 
Ift^ifttl «^^«l lAitl* iU J IMIM iniit«« V!tiit»il to ^w liMurt leltli 
mm ^mm ^ t ^ mmmfva^im ^fim^m^ mt m^mxm 9Mm wmmia 
mi^bmmm&mai^ wmt^ liw pyM%mm'mmmtlf wmm^jm 9^^«Pior «id* 
©f ^ o trinigto m»mA 
1 ^ ^ ^tt o^wrt «et^illF rmmm kpatt tmm it^ 
tlKls i»Q«i9i«t« latoral imioii of tito two ftAJolittoc 
ioftViM ft i»p la IwtmMi tlMni«ltooli olae pMbPO of §&»« iPO 
tMm to liio liooA ooeiiat i f^^^ tiM 
Sovoolll^  mm tHwisl« i t tfowtvood ^ w»mlm fitvoo oirifi 
«fMlMBC fiNMI t l lO ftfOK o u t OBdIttg OB ^10 O^Pn^QKin^y^ i i i o Of 
M^i hmwtm- flm» l^tfo o«o ois ptiri of ira«li i^ toeloo iMsOii wmw 
bo i^i^tioi M oJl^ lbfgr wmmym Cfif« iaQS*]llliplMttI.I* 
f8o i^tatioa iiOiiMPOpi, Cfif* las^tliiil in tNo MOO is o 
ogntiiWMiiMi ^MOt of »«i[d»<w»o sttotelMS firao ta^ to ^ otofwii 
lAdio to tam fnoolo i t 4ooo aot go b^mmSi Wm- M^POO *^ fii 
•oiiioat tho iWB^ pttl mmnikmm l^ M * pftir of lotona ot 
too' 
OB oft^ Of mit^tmmt oeiovottiMi 
^ o Aimj0mmm oti^tiaMi mm ^lo otovml mem iWig* 
A INoito) 
m% tsm s t i l t s G€ 
warn of ^Sm 
m»% tmVk $M m IMxm w$Xk ^m% 
t» 1% HM fttr iM« fti^ ^» IMM€ 
ma09mPls»A #ff a s ! m^ mm^ mmJLl 
^ • ^ a e * of ft pftS» of ooHsoa Itttisia trmSm Wm* l ^ I i i i 
ffoo ftrot t» laio lAirn mlkmm%m of «MI iodf• Booldoot « ^ i 
^Ifttoio, ix^mm^Um of ^ » pogtora i t i s lievno 1% 
llMi- tuft mm Iftt^Ml %mmSm Cttip* lUS « ll^«^eMil mmm 
1 ^ y t i i t i * y«Bft£iis fi^Ni].!^ «ai on •i^awp »I4« ^ m* ^ ^ I M ^ I » 
^MmmSmw tsSbm Ci^i« IKMil « i t^ito t^oiMio«lAt«i«t M^HM* 
and ms^pemA istd t m ewftl ifiiftiMd air im^ •eev^^rliig 40ri^i«^t«NiI 
flu a^rio lA^Nfttl %$» wmm siv» #a$ Z ffttiv of t»M^M» I^ NM 
to ^Sam WNm^mH w^txwmUMat is^mB iri^^ Wf^fmS, o^tr « ^ vlitiltt 
iovMl tm^am of tbi« M p^ramtf ae^ vmf ^ ooS^ Xoi *IRiofo^ toft2 
4^viMi tfvotet^CFii* lttl»i>#iiiiftllr ^i* ^«o fttr a*^ IA ^bn^ 
foct«ftoi^ i^ l^flai «t« mimmtm^ W * tiw&sf^ erso lot^ oolPloi *>9«o<» 
foiooilMi^(Fig* ISiwOl^fitat mxitmtUat to tHo loop tliwro OOMM 
oat • ^ t ? of t^ Mtibao ^Pfi^ odteal. vost^d. tfa^HM^(Fli»lM«%>^ 
froBi ^m ^matr^ki mat^^m ft ^m alF saoa in %^ pmp^^mm miA 
Wf»m^ owar t ^ voatral. i»o$to!i of ^ ^ aot&plinm* fliO' waatvo* 
3»toi^«l wm^mtm of ttoo air aaoa giiv out a paly of "f!nHP<!»ieal. 
vootvo*latmpai teNitiHMi^(fiS«1^^0)# Wmm. pfopo t^oal vaa^p l^atiHNiI 
tfiitilaao i&vii^ into 3 tavaolioo* tiio as^rlor tng» WBmpl aaA 
yoatorSor CFIg* 11S«i»} lM«Miioa to tiMi foapootiiw Mrtai^ Un^ mtf 
a&iS t ^ oi^ilo «tto to ^tt roiq^ootivo tdafl l ^ wsA wmy \m oallot 
fUm at? aaoa toeotiNi a pair of apivaetilar to^aa fsoo Hio 
ini IHotooia aflraoiM (Fig* l^#o}t Imt do not gtro oot a«r 
Vm M 188«lf)» l&ts %m>9 iiVM out ^lanwlly • ptU" 0f 
tflileli l^ vt» lost $m ll»» aiMitoriidl «its^«8 (ftg*# IMMI Ii8»fi>. 
tt» tii» ft|» ii^« alt«r tit« f«ni iSi» ^ wmmmn^tmU.. 
fmk%m^e» 2o^,t«i^^^ ^ t m&tmlbBmtr into & piiip ef 4$Mtlm^ 
ma& mmfll^m tmitimm ^MMi mi t&t iMisis #f i t s «oiapt» i*#» 
%M # 188«£.flMi)* iMdi tUf^ e^ uii^  Xa^vftl. istmSt gliPftt eat * fulir 
1^ tnirtiMi "liteietiiJl tnii^ b»i^ C?Sg» S^Mi^ y f9<m i t s 4fa»faftl 
•Brlti^ tm ^i» wMN»t«[^ tfti wistles* aUi^^iy* mi^bt»%m- im $M 
%B tn* laamtSeQ ^f isui 1st apivftsudtft? ^li» (l^gs* 3SS«iia8«i^* 
of tti» tvwdi Sn li»%ii^ iii tiM l i^ ^tvft^lAip, l»te msA 
i ^ p ^ ttii^Mft f i ivs out a isfwmii tmm wmk ot i t s 
mmim^B* fte »#m3. et* *iyit 
povt 0f t^ iS ia<o|toi3r<»i «m& f»m ic»« 
ms iia^NN»lAt«ml iFj^ r»* 138«AsinM0 i tvt^S l»to 
•a msinmt mA wm ijmm hmaig^tmm^'Sim m^%9r ^^mmh, m^pasa&m late 9m 
s i r sse smllsd *ltoio fisopal siitim>«lst«ml. s i r ss^Cfigs* IM, 
saA lfts«t3|i^ «^ Tisam tuxmem srs two wm^ s i r ssss la His si^srisgr 
n^^ss sf %M m»9&s^bmfmkm f^ fsstsrisr mxtrntt^ sf s s ^ s i r 
sss givss mtt fivs bfsiisli^« tismm lftt«p «i» sspuaft s s ^ i s t s 
In' mm. lAlMPit iPMt^ NiI pupt of lUff mnrng^mmm 
CUME* l«8*if>| i^ll« « » f«wlaiat tw» «^M and % i 
mmm Crtgs* li^ttHSvt} of ^o tie 
of wMQ t^etto» fiKM to feitt o MB oty OM 
of Mili 01^ i«fto «nw m^ twom t ^ |iM%«pi^  fttion 
«l» iiM* flMi IwMar 90l3r ^ammmml tdr mmPWMi^iStkS^ 
to ^M ttiiCto loipi uSiilo 1^0 ootor te«au^i«Hi off mmt Wm 
gioo iWl^m Ii^«i^*i^l^Of ^ o 
otr «oo i^Pto i i^ fifo pn$9B of lo^tol immessM nMeii fom o 
mot ooKli of tt«^oo o«op 1 ^ wKmo§amm3L mmm (flc»l^^^^)« 
Wm M^mmt ^ msStm 1^ 0^1*0 fottiisi out of t ^ 
mm totrnpooettootod ••oollr 1^ o *^ foool&ofooti 
'^ *« fwm, i ts ttliMiootfmi osdNfUoo foir b^o 
to otto i^»liMr oMMiHrf 9mmt lam Hmt^"^ ^^ ^^ ^ ^ ^^ 
of ^ o ypo i^M i^tx. aMi& ^^Smm otonNtaf lato ^w 
ft# « statSjt 
la mm imA 
tl i^twi ^&miA of air 
It i s 9$mUm la a l l m^ l i^ mm 
i1»m Sad to t ib Mceoats #f Iwt^ IH»>| %tt« 
Ctefiio 8 ^ «a£liMt w p^tatm aoiifliHitieiii liMx^ 
4m3Lt w%%h tMMttat «a« 
< « tank (Wi^  ue.UMiar.UM} ! « • • • • 
III tbm 





gols f i i i t l t i to giiro tut tHO 4l«tiaot 
mn& ImMdlot^l^ diirMi« into 
I 
^I^^IIF ^ P S W ^ W 
t ^ 3att«r io 
of tlM» lotoiml 
Viii^F««^i»l. m^fmmm '^i* hMwem^m ixi^ W ims^gi^ (figs* 
mim * #i^iiiit« motttsii tfm^wftl fma^immm W a«t%lai Hit 
til l^ bt t v ^ it& •^ pBMal of Milaii Is 
i t 
tmm c^Miooviascflttl p^*^ MMft 0.wm out • ysiip ^ 
•yoton «id pa^ to tlio 4erfl»l tUghMiP^* I t air 
ptMsm of tamiAliot imm ftotatH^^ tolBHi 
op tHo 1^1^ hsBHbm Qi ^ o irt^ewml polF of ottaor oopMetot 
%• OAlloi •P^laolfOi vlttttfttS troftHftiFiCftgslii* 
wiM9mmt tfftfi^ oo iblHiMft^ i n ^ oa 
lit* 
mtmtim Cfli* W$M m& « ^mmim ^mMim trig* iis«f)tito 
fov« « tmsfV^M l o ^ Itt iM^mm m* dtgiMiiifii iy»%«i (fift»ii»| 
f^it i^ MttatlA «ii sty 1m m^%»& **f3nu^ ifUMi fw i«iita3iA*» flw 
i^mowftatii^^p and Hw ot^ i r arcsi N^NPSO p t t t ^ i e y siirllMi»t, I IMI 
immmma^tmimtf diHflaftlftat t9«^Mi i^ NMii ov»y «IMI vtsi^ vftl 
mi%mf»*ip&^%mia» ^Ntotf instcfti of sliiglt stwrfiowYlsttMNii* Ite 
•&%«»io» of 1 ^ 09^ «ir tiNMBlto OYor ^m 4m$m>%Atmml msmimm of 
i^ttwi and ^ 1 irt^ iBi ^imia imd mf M oftUoi "gpatlnlL fti(NH«l 
^m^MM«*|fti«3if«4)« ffew di»tip&t ono tottniOi* IIMI §%mmlk 
««MteMi Of %1N» ^mm MiiiRti iA oi l voiq^to^ o a o ^ ttait i t 
tlfootlr ovtitni^^ f»oo tiMi fariraii la«toa4 of s^oeiBiag o tHPOMib 
Cnc* lif*t)« It ^lorioiir s i ^ t «>»t a f^onoi^  fM0n m^mm ^m 
tmiuiim and »tr ^ oollta firot «f«iiiMo of giBlt«ilo"(Fig« 
If7,l)« f^ 90tt«»ioi» oMt tifti^Oiii io m$ ftio«rttI «niAioio 
v i ^ ^0 m3^ 4tfimmmm tliot IIMNI i t imS^tpmnSm^^ misim,%m 
tattoM of boiaf * l»Ni»i^  of tlio otoraevMViaooFOl (fii« Sif«9>* 
It siioo oat two 9vltiotpfi3L r%mmef^ |f tfOttlMo (iti« llf^MM|l 
wMI iiittootoijppitiMif oittovs into %lm fMi^Iii {fii» 18f«fl« 4t 
^w IMUMK M^i viio«Pfti tfOiiMM* givwi ottt o iiOaili *ftii t«o#iao 
^ PHiitolift**iibi^ olio ^00 to 1^0 fM^taii&Ctif•Ii7*S># 
UMI %mftg»mnmmmil ^meHmm ( f i t , 187«l> « ^ It^ ^ iHPtaeiiia^ 
(fig* Wfjm} mm tm mmlm «MI tmmU imm wiM ymMml ^«6bta 
mmamemm Int^fti «f MUNHI fmaA la l ^ aftS* fi^ t ^ tftiyl* 
WLMMiMM* 
ts»il»iliig tiMit of t^« 9««90lNMn» 
liifil.ii.Biiy iff, iiiitiiiltti*^' 
of %oliig «» i^ato mgio «i^ i t oftlXod fi^ lfoo^dAr loM (fig* Mm 
^ ) « flllO ^iM^^aiP lObO OOfWNI «bO OOiTOtpendlllg yOTtlttI of 
Wm aoiofootiui vhioh fifti lei^ bwgoiio « doproiOlo«i« f^ autlaidl 
Ijiflootleii oIoBg istm i»oottvo*v^mtvol sMiFgiii of tlii miMm lolio 
f i i ts^ out oa f«ooiiljig mo iopool ongio (Flg« 3S«lfiiil>* tm 
wn^liiol lulfootloa of ^ 0 pottotlor aovglii of tHo ooAtfol 
%VidgO of pranOlOtt ( f lg# ^ « %llX) lMM»Ot gObaffiOVgllHlS. (7lg*3S 
liiiBX>oloag tiM OBtiM long^ of ^ o ^^^3 . sotglii (Flg^ai^Iiiii} 
of tbo sido Xo%o» fittso ^fo imi1ijm%lmm mm ooim^ttd ^ o ovoot 
video aopoio t3i» %&oo of OplJl•otl2Al^  lyolio (Fig* Itt^i^* A oSi^ lMf 
O(»iiioottiig rtdgo lmM hmm doooti^od ^ Simsttif M MMQ^ la ^ o 
foffs of m 03N}« Aeoofdiag to iMota ^m opltoi^ i^^oofo to nwo 
%mm mmUmta la ha^mm tlift « M m^ nm u»ml «ftgl* Intiiaf* 
m§ pNMMiii iivtt«» mm m% am m^ wut^ mmpm mm mt 
^ « iqpti* i^1i«r ummm ifU* 9^«> V<NI^ ^ ^N» ^ ^^ ^^  
•9lbp«t3« t»%e m* li^wrtiNPMl^^ ]s^ si%s<«M foiiBi la tilt mmm^ 
vmiUm ^m^^^ ^f t ^ wMopiotut* taMrnOlap t ^ cjpiiaiiiajif 
mildli asatpiiai «» H o^tfuNitftt la 0^si«|i»%ittf iqpfaaip m gatfi Ite 
•iftti<aBiNi #f l^a •ininniiiifal ffltwf ii.liiiia -
run 
' I^ Mi lf|jw% aplfaoija itts.a iMMNN*iKPo|.#8a #li'<ftiAl.itf ao^ liSNMMUMN^  
flit vm^Ml |«#tl9a of Hit rl» (fig* l80«V]Ni}^ ^vil<ipt a i M U 
ifntaifaaJUy liiifar CV^ttalUii (?!«• i8il»v>iiblftii la lOJ^bUr 
iMteSlaid taMuNt* tiMi twmm GC Hia i^ltaala (Fif* ISP»0). Bii 
#iv«a3. (i^ p»«r> 11$ ^ ^m aplfaala Cftf* l^ll«4} la alaa mtA-
alxviilav %m% la aamatatlvalr ibl i i^ tiiaii %hi§ wmtml &!#• 
BaaliMif I t iraaif attMHai ta t ^ 4i»nMl i^ la at tlia apita^lji 
(Pig* li9«llNi) l»gr i% i^ itmm mmHm laatatd af lialut itft laiai 
aa a yavt af ^a tla ac liayfiaa la Hia oata af ti# Saaaa Iff* 
flito lAiaiia \^ Mit ttM matmt I I9 la Hia «ala aelMLla pa»t af Iba 
n^ifaaia* 
•^ •r^ F ^^^^ ^w ^vHH^MvaR'M' ^^www^^pjiiap^a ^a^h^n-* ^^w** '^T ^t ^M>aF'**^ ^pi^  ^IFW 4BMa4MaMwaiv f^fwffHp ^aa»^^aBP "^ anwBF 
aaMla i^ paAaMa 4tewa2^ai imm tlia i#a%afo«^ viB%f«i aiygla af t ^ 
alia Ia^a» flia fla%aa aainpav^ la anft liT • t«niaa ^ t ^ aatic* 
mfimmi af t ^ lawav U^m liia laaaf aorliMiaa af iatli llpa fMlag 
aai^ 0t%Mr ai»a 9mmm^^ W * l^ftaivarta Hiia ^laatla aooaaa^ Utt 
faaalag ali^if 1 ^ latatai f^pttoe of ^ gf^ lfaaalay »la|Plg*iaHk« 
•I* 
•oMlt ir««t»iil Uf* fbft fwitvil l l f iU^itlT iMiiis eat msA^ 
mmmM3L99 Imsm^t9 Vtm fwmt &t ^ m wmm%B to Vim npfm ilp 
t»^iiiii f M tn* tiiliii* notlA. @ii mmmum of «ho otoiuM 
wmmlm tint loiwy Up lOot Mi^k to lt^j..pl««Ot t ^ lOiMitlo.iiiAtt*: 
tlea yiN^ia* it£ i «i»&f&9ii ^M^M tmA 9$»^ mm Hit i^ pov tM9 
mm^»l wiim^fmm I& %tliffii»i tSi* MI^^ port of %te iovtil wmM 
of aon^ NMitcui 1 ^ INii^ jpnp puft of tuo mtt^ioir aiftla of mm 
mmm^timmm mmmg^msma* Wm ^Itooio io ovtl tfhftfodf « t ^ « 
QliitiiiiMt w$m mi wmA it» flio ostorioip haaf of t ^ yfo Cftf* 
3J0«ik| >oi<WHiooi ft Mi ^ir^tlaoat lOAto miio^ is fiioi m ism 
immf i^mml} nm of m$ mmkM m^mBim of ^lo 4mmm&im 
4kmml tm»9$M iMf ttio imH^pietiis« Siio f Sato mr iw voguNtot oa 
SiMPPiil^ o satwlMT Up (Hi* liOtO) of ^M opiTMiio ^Mm 1mm 
ino opifoolo ftii« UBa lammm iM jmoitioii. fm v&§tmim M3Jt 
of tim iQiifi^io«f mi l io 4iff^r«itlAtwl lato ^irao i«p%s Ci) o 
MBliiiitliioiio piftto immUMWts mnm t3m fM««rlor naii of ^n 
tfoiMioo Cyii« l ^ * t H ^ ^ ^ ^ ^ Mffitamams itpip awl to ^m 
iim% Crii« 3J0^)t i^^ * «"*ii oMtlaotti piAto imi^ laoio^M 
tiw pootovlop liolf of «iio ^iyaoio** Fin ima mty ^ ioiioi 
poolNHTlor iip of ^^ ipifooio Cfif* i80»fK fim yoiiotlor Il# 
ff«ei l^iia laipzig (Tig* 3ilO»%) an oUif»« lOiMtliGi «oim«eti«i 
(Tig* lSO«e} <^i£lii»tiM v^loh «idt en nm Imsr llkd» of ^ « 
V H M P W ^ P W ^ <W*W^IP ^WIIHWM''"PP' 
%ii aiUitev wm^tM of ^»i iyif^olo !• m mtOX wem^ ivii i* 
Miiini tvmt tiMi mitir faoo of tho soiMii^ oayftl vidlit of it^^ 
•lio# Xtl^  * f i lvoi oo»v«ri^ l» i ^ on thm oattr I^VI^MO itf 1 ^ 
I t mppmam t ^ t ovdlnovilF «Ni ooooni tti^foolo w^im9l%m$ 
vBs3USit» tiitwtt l^ b^Nioio sptmMiloSf ruMiiii e}i})00(l» Hui oontiiMitliS 
of ^M t l l j i l i^ anooto ytdUo Ibo iiottoHor liip %«^ii«iiftf^ l i i l ^ 
Imii i 4oim mmy fwm tho oplfoelo Icooflag ^o siisfei^ oii^ M atri^ 
of mm ffifoolo^o I M U O 00 it^ kliiso*liao» Ai i^o im««rio» l ly 
i t SiHMfVftMo Hondo %^ omifno liAOtio oaraoootton ( f ig , i90,o> 
^ct«ido OQA tiio opifooio goto oi^ «cioa«mo iPolAmtioii ia «Nt 
i i l A l ^ nuiolo 03.101^ tiio 9oatorlop 'mp to mismm to i 0 ^ i g i 
«eia ylAoof mtloH i * olao polloi iNtok 4fi»i to IHo Oliuitio iiftt«»o 
of t^ oblifiio owaaootioii, 
tBOdgyoos iM )mm IMW Imo not <teoit w%m tho aoolMnlint 
of ^ 0 0000^ I^FOolo optmioloa in iotol l , Wamm la noip lito 
tokoa t ^ ffitxoolo to ^ on oo«li»i^ tt»oolo« f l ^ aitat liMit ^ 
3Ni^fif H M i^imoloo a3Mori o|ioa« fhlg i« a vioir «il«« oentvo* 
4iotf»T to tho olMMiFViitloeo of tbo i^osont vritiip* 
16m wm^ml mmrm* •ir«««B oontlst* nf & l^ mla (rii^unitt 
f^ m^?«» m9 mmMyf to te <iittl»giii«ii«i Wxrm 
-m^lmmi Aiitlnet purtt, vi i . pt^ %eo«vtfMpi»t u^teoMPilHPiia MA 
tvitMWi^ graB* tt«li &i ^h»m pnrtt i« «nifot«(l of twa !»%#• 
ifiiioii ttipo tmmA iMtm mm* 
INi pvotooovoliipaK ^mmflm th« ao«t aiit«plov ftitd i w i t l 
IMift of ^ o lifttin ooatrilmtiiitf mpprmOsmft^f to on* holf of 
ttf liioio i«i«t (fit* I8t* Zirl* fte tiio IJOIMIS of ^m w^tmm 
^mm ifsmm W ^i^^ mmt mae§tmm aloag an «at«Nefoot«rio» 
iSao tm •lAfo ^M !»mlii dovMlljr into AS mmt ^tmatxmm^ 9m 
tim of l^iott of ^m lobof l« m^mmaif Mfkod tr « l^ i^ nt 
p« f^ «i4«^Nittal legion of tuo |9oteo«roto 
<Si^ ptvo«oioii fpon i^ioli mm tUvoo OOOIIAT 
^rigiaftto Cfig.^ Tm^mm^mn. 
lAtofoUy oooli pra^ ottPolMPtti lolM U pf«#ttooft l»to • 
l^mgliottio •*•« ooUoi «oftio IOIMF «p oj^ tlo m^^im (figt, 
3J8tldyS3»0PL)» Iti^ ^ t i o l o ^ i t ae»Po<»ofw|«M toaiilmiajup 
•M ft^mtt iNPiiti te li^I* mm #f tn* i»Mla» Bit m%^ m»mm 
mmma^ ol9tia«r tmwm ubi^ mmfm m m %$gm of d«wii<9fttimi 
bt^wt^ iam two* f^ iitgo«^ r«Btffia r^lim of tlit ^%lt l i te It 
i f if* IAS* mr)* Itl •xli»mftl 4iMfwi%liii fyoB 1 ^ fwdlitli^r 
ttfo piift* is ixmim^immmm kA%m%mlf • i^iF of i#lw It iiwt* 
lopoi f m i t mlM»^^mm3L loH^'^ii^, li^^m^iZrKfiMl 
viMitaNii m& ^ toraai mm§mMm of l^ io lotet oftn wOir te fopwiii 
9tr%t .of 1^' tH^emmHwrnn tmi jm>^9mm^)mm» ft^ob mtCL aulwi^ 
lote tftftopt out oaiN l^i»riy toto A ilwtii»»% aoif» ^tm m^tm 
nBpiiyoi iato t ^ mA%mm of i ^ o^ So Cfj^«li8« imWif}^ 
BM t»ilMW«»il»iei Is t ^ vte^Ml ood Iliad soot 909% of 
UMI %pala oiii lioi^o iwm It Im tiMi fOfR of o pttt of iniU 
lolsoi (rii« 2S3«SI»}« iMli lote fvoi It5 oiitorlot an^oo 
giwm oBt a m»mp of 3 ttorvot* Quo of Wmm mmmm Mfmtmim 
to 909m4 ovoF iNo oatorlor ^MUPfss tmi wmf te oaUoi **ilM«9imMdL 
fHO OOOOBd BIHPVO IMMMMM lUlW*! OMPfO fl« I t fOIMI tO UtO 1*%»IM 
Cf lg« laStt £iilNr)| «illlt 1 ^ lASt 0 ^ ondi 00 Hit 'mmfmp&omm 
•lidto ^ 1 ^ frofitfti ipjaglloB {Fits* %M^i$Mk.^hmm^t^ 
turn pm^mUjim pirt of mts^ tritowMMi^ mi lobo fooMo €Bm 
olong tho o<mro«pooiiliig olio of tuo fiiftffBX to fom ^lo Mtteoio 
4iiAOiool puNKlloa (fli« las* ioi&iih 1 ^ ptmmM uritct tOfttis 
tlilo voglon of ^o iiwUmtmi^mm «• s §mfm^mm immnA W ^M 
1^^ tlitt m^mumf^wmt wmgUtrntm 
T^tm^A imlom tiw i^iy?pix (fig* ldi« io«CN()« Zt l« ^mmSim $m 
Wm n^wtm t^mi wasewmmr la t ^ Immt f*«gi<mi, HUNM pftlft ^ 
&•?••# oriiiaat* tvmn i t s aat«?io? sisrti^«« flM iftl^ tii* fm$» 
go«t te tli« 3jil»iQB ftnS siAy )i» «a31«t lalilfti afitVM (Fis«li^« 
X»b»ir)| tlM 9^mw ttfo If'liig <m tto* BiAmw &f tbc IftMai pofitf 
l»«o«iMi tl^ ffljiiltayy sM»ft^  (Fig* tM^IMtw} ^ iMXm ^li ytailulm 
tii» i«m%mf a&dt iiiHpv^ s) l»BMMf9fttt i^i« two »Widl^«t miA mm 
8ii%o«w^ag«tti givit <iat a pair nf 3MifAiI«i «iiA tflttlattljr 
^ « iUMii <^  ^ » IMI ttnl^HAi brMpi mA ^sm temmm mm^m 
ttgbt gftiigliiinid MisMt of m?|lag •!»•» fims* %f mmtA %tu» 
tho w^im» t3i^ af« lo<»at«d m* Baeh pai» of gai^ioiiie sMg 
i« oa^ pofodl of ^10 gaagilA f^tod along ^loir aoaal tarfa^* 
flio frnmrnmU mmUm of tlio iMrml stag* totaina i t s 
idantl^ aa an oval i^ ifflf3.loii&o naaa BitmUA m M^i liaaistfiiiiiB 
Cfig« WimtsmmU It U <mmm%9A mtmtiimny vitii tisa »itoea«»* 
p^gaal ganfllmi hy a iialy ^ mmll lataviasilieaie «oiiiMietiiwa« 
£atMPalljr i t gpm» mt fmm piira of diatlnet %rm&f9rB9 mmtf» 
to iJBiawata tiiia liioia i^^mt, 1%» loiiaat pair i>oeooHit 
mffm 
ef pmi^mm$M ma&mtmmm m^ m tit* mm&^WmftmiM guiiglfatit 
flm wm&^hemmU giuBill^ U « MMpotl^ iiKi oontittliii i f 
tUflr tim 1^fft#i9 ftnA U% mmmiml wtm^Jm 9i ^Sm IAIW, It i t 
rngSMiMm H^evm &HgiJtmtiM$ imn ^ « m&imtiew mM of 1 ^ m»9m 
«• ifvU la t ^ fotnfttiim of tiio seio^i»nMi|t p^gH s^ft* M/mmUag 
%• iil» ^Mi SMt «1»ioBi»iI topHBit hsm m iMAmpm^mikt wimglUm 
mA i i oonMiQtMntly iwiiamitod W ^^ mmm^mm^l^ wm9Xifim*1Sm 
ptmmikt iflpit«p t«t» A s»fi»it# pffigiiiMi in t ^ pott«pioi» iMOf 
of ^10 WaA mMmiml wtmmmLm. ThiM pmgXX^k mpptiMB mamm to 
^ 1 ^ ^m SwI Mii %€ ali^Bi^Ml aopiwita f^ iiiiioh VOMICA i t 
wmj \m m^miAmmA as a oenpotito %9% mWmiml ^sgiimi Cf ii« 
l;^«lAMQBi) foffi^ W tlio naloa of ^MI two fUigtlft of laiMO 
•o^iMato i«o« liffiNi}. tofi oad ^P4 ol»^ toninftI pixtslla* Tli« $aA 
it%Amiml &mglim. (larvmt 4M i s flaood ^ ^to aatotlor 
hmpAmw of tiMi 4 ^ storatSR maA giiros ottt a^vos to f^ 4 ^ 
aopioat (Fii* iSS«S Alii£^)« M tim mm of tmm%^ i t i s «laa»iy 
i» p u ^ ^ lit Cfig« ije^# M f S 4ii^g^>» 
90#1wri#r t# t ^ Stii om la t ^ 7t& ••fsoBt «iii i^ tmmmm* 
(f ig* ld2« i4%iiai>« I t i f liigg*st tn »I1 t ^ ftMeMla&l i^ uagllft* 
fter»@ i^oi^l^mt ii«rp«i mm% mtt tvmt it« fifo of ^xm iNiing I t t i * 
»iLl «r« til* tfttEuiveifi^ 'niKrvM' fdt» tn* StSi i«ii«itt wliilA t ^ 
past^loy ui^£?«d mm ^PINIIMII In ^ « 0tii mm^^^ W mmm ^ 
tR tiom mm of t«mX9 %i^ 4t!i gmiflioo (Iftvml tixtli} i i 
tti*ll»st; D^d h&f lmm& l0Oft$«d on tli« aitt^rior tip ^f ^ « 
^ l i a iiia^l&€ 9f tiatt^ «ti!vniffi* f t giv«t mt « palsp i^ 
to tii« 6tb topMiit* tHo i»tiafsa»fii@»i« eoa^tetiirwt 
fourlSi moA f iftit fftnill* mm ma^k^dty w^^^^ wsA tli» t«t 
ec»9«9ii^tl3r e«»B« to xi# mmf 9%om to otoh ottu r^* 
fli» § ^ gangllm is tlie biggest Is ^ « io«t» Xt i t pXsttdl 
om tlio ooost^ ovi<&iet sM giires out a pair of nmemm twm i t» . 
ftatorior haif st t# ^lo Ttli 4ifsio?it. tlio pottfti*i<»f imlf 
mt«« t^« tiihoie region of tk® AMtmm i»o9t«i*iox> to iMe 
As tMM gmgitmn eeeittlaet tim ^^m of both i t^ aatf 6 ^ mmglim 
of s^lei li«^e i t i^ouii ^ s»^ i^»aetf a« a oc^potite tmm mt 
those two* 
She ttoiiodaeftl tmwvmm s^stoi^  is looateS <m tut ^rsei 
mtt&%0 @f th® ft i»o^«m piytly M front and |»r t ly iJ^tad 
!&«' b?ala <Fig# 184A*a»). tSiat portion found in fwmt ©f t1i« 
gaEgll«ai*wlth l t« ii#i^®9 (Figi. 2?,i8M»FfQ^)« IfeUt ^ i P«it 
l>air of <j««op^f«al pinglia (Fig. tm*m&m)^ ( i l l ) ft f^t» of 
eorp0i?a allatia (Fig* 3.84,C4), (iv) a pal? of «t«»®Jiie paiglia 
(Fig. 184B»3Qiif), 
m^ frontal ganglion CFlg«# 87,^ 184A»Fr0ag) i s il^iattdi 
m. tim acfysal mmtmm ©f tijii aiit©ri®r ph&Tfmt ifig»» 27fl84A.#-
4^tr) la b«tifffl«R tli© laaertioiMi of 1%S ' ^lypmX mx4 l«t fpoatal 
ailatoy ctaselss. la t t ra l ly i t gives out a palt ©f ii«?T®9 e a l l ^ 
•Fretital gamgllon Qmmeetirm^ (fig* lS44»FFccm)«lt8ii .eoESMotiirt 
forma a looij «a tita »iia of t!i© ^Imvfwc an4 ipostepi^ly «g^a m 
th« a»ta?iop yoFfaea of the raspoetiva tiritoeei*9li?u» (Fii«133* 
Fi^ aem)* fhm poatari©? ragion of th® gsmglifm givas optgln to aa 
uitpalFad ramiTP^t Rarva» tlils rmrve mmaliag d«rao«l<agitm4i<» 
nally ©v©p ttia poatarior pfeapysx aada-on tha antaplor t ip af 
tlia oeeipttal gaagliaa CFig«» 27|18<l#Bi1f). 
^sa aaaipital ganglioa. (Fig* 1S4,0^^) ia aval aha^ad 
and pla©^ m&t tha darsal aurfaea of postaifior i^ai?yKxCFig#lS4 
FH^)allihtly poitayto? to th© inaaytioat of i ta tMo aeaii^ltal 
dilatof «jt.aal®s» tMt«mvmatTmtly i t Is joined l>y a pair ©f 
oaaopimgaal gaagita, laali oaa©i^gaal ganglion ia a av#allteg 
i#ith it;J^: iMiaa mergad lata tlia ooeipltal iangllim (Fig.lM.. 
©^xig)« H«iiaa tlUHpa ia wo diatirt@t neff^ aoimaationa to aacm«»t 
tha aeeipitjal with tli® .oaaoi^liagaal'gaagli.a.F»<»5 tha lowtr fart 
of aaeh oaaoptiagaal piaglion timm Mags a aoall mrpom allatei-i 
iWU* mi^Ckyb^ memB of ® sitiort tlite aerv© (Fig, 3B«Bti)t 
The poat«irior t ip ©f th« oeaipttaX ganglioa gives out a 
^ i r of 0#topimg«al a^rvdi (Fi«* IMB*©^^)* fli©8« KBfi pAfftXIii. 
to #aeh other aiM <lor3o*3^t«ra.l to the wbola l ^g th ©f ^m 
0«»op!mgti8# OB f©»©!ilng th® afit©Fior moat part, of ^** «ifop «»«& 
Q©«©l>}jag®al ii©?iwi iij43 by m mmllijag eal,l®€ '•Stomaiiit femgliiogi** 
CPig» US iSli.SCkSi), 
l i t Bilf, rt ir^i l i f l te iyiH»>* 
fhm la&Ie repMltietiv© 3f9t«ei la' e<m|)os«d -of a pair of 
t«st9»f m pail* of lateipfil d^et9 (vsaa d«f©if^itla). \fhioh distalljr 
•nels t^ to fona n pair of «^si2ial T@siecl#Sf a ooamcm amalX 
duetiia «|ao-»il&toria« and a pair of a«©e3»ai?y glainJa• 
I^a t«3t«a ar« glolval&p strueturoa ^latotd in t^o aeimut^ 
aagsmt ioraal to tiia ¥«,tfi©\ilMa# fhtae ap« fallow la aoloit? 
and attaoh#d vith ojsa another W thai? seaal turfaea, 
^ a h tastia is a«teyi»lly anclo-sed in a papltotaaal ahaath 
(Hf. 192ksP9h}* ^ tar i ial to tha p»rttoii<»l aliaatli ara tv© 
a i a t im t asrtdi^laasio layey-a «liiah. c« th® baaia of tnaip aitua* 
tioa m&f h® oalla4 (i> lanajp ai«l, ( i i ) mttrnw mplWmliMl .layara* 
fim o«tar l&y&r (Fig, 10S&,Oi|ith)tiaiiig plaoad ^ imisediataly next 
to ttia #3Ctopnal aoverlag oamiot b€ diff«r«Btiat«d from i t 
aaailf* Baaidesy i t i t a -^isili. iiof£mial«stad Xayapf and laay ^ 
aiMipajNid wim the cmtar tuniaa of dj^tw^a* 
fh% imBV mpitmiUl l^y^f (Fig. Itm.Il^sth)•noirelet t l» 
Mg Imm. of th« tmtu (Fig, I9g&«l.i«), I t Is % Wo^& i la t laet 
©ytoi^istiilc lay^r wltii |>?oairi#iat nuol©! acatteredi a l l oirey 
(flg» 19m»Iu)t Th© eell w l l s are almost iadlstlriet, fhli lAjwr 
lias a clear t>ai#K©?jt ausiJirsri© (fig, 19S^#Blf)which s«ir¥e8 *• ft 
liiii of d®feai?©&tlori troBi %ht o«t»r ©plthell&l l©^r» 
Bi« l«»3«n of tt© t«sti« i« f i l lM with iai«»i?cwii ifftwAlo* 
t m i f i i i i g eif8t9(Fig« a.t2^ «ea%)* m^mi <l@ not mrmmm ^mmtiftm 
in ft saaii®r nee^imry to et^ nf Im the pp®3«!i«e ©f i^ntsln^ftf 
1,«, nm*r «ii^ elo»0<l ia vaffloua obliq\i« ot loiifltudliiiti «v#l0i>« 
l^ # saggiitefi by ^mmm. In H&rmollta aad by Sm^ffHii in h0R#y» 
!»#•• laels «f@mato0yit In tli© ijpptp regioa of t ^ t«»tif,«ontaiat 
•OS® elKiiilap 8p©cki of ©ytoplass with a imelwii In each (Ptg, 
I9^»8«i), fhe.a« tjay fee ctil«<l »per®a.toge!ila (Fig, W2k»»p$), 
fh# fi»#8©iit W2?it©i* tea not ii««over«<3t the apicaldtll* 
By th® tla© the »|^»iatooysta Jisvt peattitd tli« »£4€3«« 
rtglcrn of th# t®sti« th® g9«r?P,atogoiiia dlvid© Into 'a lArfA 
R\iEb»r of pyraai^l or tipoulay bodl#f • fheamf lat«fif o®| $sst 
through varl^ni «taf©a of si?«fmatog«fl0sls to dinmlop laam«rftM« 
tlii»««<S li&o boil®* eall«d ^SpoMato^m**,. ii!ii<sh ap© ^ledl luto 
th© l«®«a of •&« low«p r#gioi!i of th® tos t l t hy tli« ruftuwi of 
1 ^ i^«fi8ato^its« 
Ifef„ flii:rn,Mtanfei„iiii „twiMa TtfIt l t t t^ 
1^9W i f a ^1? of y«llow eoXmate^ ttifets. Tlittt naming 
iii a veiitffo*|K>atti'l©i» 4ii»#0tioa go tonM th# e©rr#spon-<ii»g 814^8 
of t!i@ Bidgmt t i l l they lie. eoisplet©ly ventral to I t . Thaaea 
they ?mi ia a comV«rgant waiai^r to end into thm ooryaapoading 
aeoaasofy glarids. 
B a t fupt #f tii« tafee stertfeii fy^si tti» t«»ti« WMS ^ l a i 
f«>«iii ^ « midgut la of nftTiWf tmlfowi oaltlap® mA mtf Im dftll«d 
t n ^ i s th# wmtml v^siole uliieh is a^^pymtivei:/ imOk^m w l ^ 
• widtp Imm. ifl^p X91» ?«!)• 
Botit th@ ims 40f@2W8 and the s^eiiml rmij&lm im'm a 
e<mtlmati<M of tli« "^ftyitcsitiil mmth'*iftg* l0aas»Psh) of t&« 
t«9t i i a« ^«ii» outsr aost oeirtritig« B«3ldei|. tlteir ltkt«mii 
•f itiiMliiiB (Pig. i9^sa^«%^) i i s ispir m. irxtsnsicm of 1 ^ 
*^ ]&iiie}f spi^^^limi l&srsr^ Qf th® t e s t i s . In l»«tiie«ii tmm tue 
jj laf«?t -©casts a lay®? of eire-alar aas.cl« filitss (Fig*lSiESaC, 
0l4di)«hid:i) hmmim bi^eaa^st In th« t»«giori ©f ^is ssaiiml 
I5w «4«<8mltt©3?3r ^et i s au. mxpalj^ ei tub© rsesiving m§ 
Aimta of t!i« m^f^iimstf gluMs .in i t s pi*«selsiiil (itnteriof) tpcgicii 
I t rums s«dialXjr In lidti#ssft %h.m ^fml mM ^mitrml mrtm^ ^ 
%im asia&gtis (Fig, itut^td) mmttlf o^m tais m®ml limgitutlaai 
ridm of th« v«ifcral sitrfaet to opsa in the phall©t^«i© (Fig* 
191«Bitrh 
Bi« #pith@iit» ©f th© »|ae«afttopy ^ti^t (Fig# i92&,%tli) 
eonsists of «ol?x8Sftr o#ll» with oiral 3!iap«4 mmlmi SFf^Sfsd in 
iM^ asflnit« |5iaii, M oth«3?%»pda tliss® say Ij® foyad ia any pai^ 
of tti© c«lis» fte»f© @«lls a^e tH5«i€ <» a baate;-^^t a«©ljraja« 
(Fig* 192i>«ai':) whieh ies.apoat#s 'th©m fpois a d©finita outm 
oipemlsi? missel® lAfm^ (Fig» 192D#CH«i)# laiet to tli® apit^^liws 
i s a teia internal inttcia «ltiah «noii»ole» the liffl«3(Fig»1029,Ili), 
Ih&im 1» a pair of «loiig»%««l <jy«aair soleaf^fi, *is««tt«f3r 
glands of &l»o3t iiaifow thlufeaeia. Th«s« ai»# m^lm^A te « 
l i ijartltloriM into t%«> latapsl cliasibert <!«« t® th© ^res«e^« 
of a ioogituainal aeptm (Fig. 193#») ta lt# la^li of ^mm 
ejjsiibers 'p©ta««set the eori»«»|»nding ae««tsopy glaiiS, 1^i# 1>l» 
elsamb®3f«4 «iv«lop« with a<3«««aopy glsmsda i s plae®4 ta. ^i« Vintftl 
ttooa 5u3t b«loir th@ «^»atFaX <liaphya,ga« i<»i» haa so fas?, ^m^* 
glaada and lo<sat©i in tli« vaiitml t inot, 
Ha® poat©i»i&r part of th© «iiv©lop« la aot t€aio«al«fi by 
tim ^ ^ t r a l diaphxm.8a. aa tlia l a t t i ^ 4ms »ot «st«id owm? lt«lMb 
ehas}b«r of tha anrralop© in l t5 - postaylaif raglcis la Si^saUy 
pla^aad liy th© cayraapoMlsi samlnal vaalala iftilih| la tar m^ 
op^aa iatd the aeaaiaoPf glaM of tMt partleulat thambar, Tim 
tLee^'imry gXaada al t lastaly tappap oat into tuo ms&ll 4««t« 
(Fig. 191» 4oaia) imieh a&4 la the aatarlor papt of tlia 
ajaotilatar:/ duct* 
Iha aeeaaaoify gland iiaa a isaripow a^moytlal apl^ailiaa 
(Fig, 193»lptii) with, miolal (fig. 3S3*llti) aeatt^ad its Ita 
oytoplaajK* Extamal to th# apithalUil oalla la a iiall«4#iralop«d 
elreulay isuaola Mjer (Fig, l03,CHol). Tim pr#a^t uritop has 
not e^aa aewjsa any My^r of loagitMlrai imiiol® fibres althsp 
Intcrrial oi" oxtaa^nal to the oiyoMiap stjsol® lai^ ®!- as ataggaatad 
by Biahop. (fhla vlaw of Bishop la quoted hf Saodgraaa in hla 
"book **An^tmw and l^yalology of th@ honayliaa) • f^ Ivmm 
(Fig, li3*I,«) of thm gland la of al«.oat imifoM eir©as»aaotloii| 
and la f Iliad with tii© saorttloa of 'tha giaiid (?lg«l^,«)» 
^ M t * 
o«ikSi«i.i m&h with ai} orldmet ^ i e h tmlla %® f o » a Mai^l 
oiridi^tl ai^ d a s^eions imgiiia*. 
flwaa trti# 2!i€ to th# 6tH al3«l<»t!«il »«gii#i»%« and ara |>lae»4 
dter»«j»lat®ral to thm 4if#itlv» ti^afe, M^h. 0mvf a« i^aii%a af 
ai»irati agg tti:b®« CavariaSat) iitiloh eloaal^r a ^ ? a t aga^^ t lN i i 
ovapli^a ta of vajpytnf dUsffijetai* lielng aafi»0#wi% ^ itS;j ifrf«= 
aittaptai* pai»t audi i»<mief»t in th® ijosttrlor ? ^ l ^ * flia imrmf-
p&3f% of fh# aimrioX© i t fceraad sa *T<^aliial' fili»iiiit*^Crii»It4» 
W) , I t la f®ll«ia« W a i»»ll aona af gvirmTl^m (figt l»i«SwB) 
wiiiah ©owaaiiaataa with th® las t aM lo?ifaat Boaa of tiia avariala 
callea «»fltallariiffl^(Fig, 194»?tl.), All tha tarotnal fil«s«ata 
©f aa ofapy tmita to foria a sitigi© fMmifml nmm4 trljlifli,lat«* 
©ii| wiitaa vltli %tJS-'> fallow of the secorui ovary* fii« naiiim 
fil«a»at so foftaai gata los t in th® fat*bo<ii©i balow tha dorial 
^laph^ags in tha %td aliio^iimi tavgiM* 
fm wtiola l«iftfi of an oimriola i s ««t«malljr (^ tsnfadi ©ir«p 
l!>r a iKm«istiel.aataa thia paritoaeai lajer (Fig. 104«piat}« fht 
taniii?ml f i la is^t aad t l ^ gewiafiwi htira a iiwjoth omtap «urfaea« 
the «fito.i»tos» region of tho vltallartim has ft<jqiiii»«d a b^^ad 
eoitditloa *ia to a oontinuotia sarlas of awalliiiga «^ jy»b gpadu^Uj 
iiieyaasa in aiaa from liofai^ baetoard. fha poatarior pir t of ttm 
v i t a l l a r i » i^ieh pwts tSia ©imFiole in e^ramieatioii w i^ ^ a 
aorratpomliag ©irl*iot, i» bs^oa^ast with a iBK>at!i oatar »iipfaaa# 
mm Umiml tUmim^ CFlg» IM^W} t i devoid of 1L«!S^ iaa« 
ifpffks- as a susptisioyiitra for tli® om^r* jfe® g«i^«tii»* pof»#Wti 
a raaas of wi<tlff«iNiistiat®d §«» e®ll» (Fif* 104,CksX) lAileh .la 
dii« 0©iira« of tia© i«ir#lop iiiWooeyt©3(l'ig,li4,OOe)| foilieiOA? 
#l»ittMiltim, and tn© nmm se l l s (Flg#, 194«»jpel)» 111* grim|« of 
iinifs* eelis !•©« nufelttve ©?«B8!j®r» (fig* lM».H.?e) a ^ tli« 
odeyt#s eh^dbtr* <Flg«# IMf* l#6,ie) a l t t rm t* with Gxm mmWsmf 
in tti® vit»13.aifldl w>§l«m. arid h«ae© !«y be held p©ap0a«it>l« fW 
%tj« li^d«d natiir© of th^ oiw^. This tp type of ftrr«a6«B«o^ 
if^ !id«i*8 «v#i!7' ooe3rt« to deireldp a t t!i« wxpmMe of ^ ^ •coatittti 
of th« miti'ltiv© ehariMp pl?.i<sed "jttat anterior to i t , 
Ife th$ "ntellaritJK the peritoneal lays? (Flg»» l^asliStP^) 
I t follo*^^ Ijy % dl9#tlii®t ^ymfti&l eplthellisi (r i |^«ltS& 
l®6,8p1^)"of ftntl^-gpantilated eytopl««!i (Flgi* l&SAtMM*gfi>vith 
S!»mll mmlei 3eatt«p«d in I t (Figs. 10SS:106,»tt)» fhXa lMf®ip i f 
t l» time ©Btthellifii of th« ©¥fti*lole and can "be «oopap«d ^ith 
tti« i!iu«p trnilea pimfi»ia of Wmmt^ vlridiila dese3Pti>«id ly 
telmiff, I©JEt to i t ©oTiftJi th« follimilar eptthelliai ( F l g i , ! ^ 
&196»f«l) waeloslag the Itisi^n. I t consists of disitinet mimtmst 
eel la with bli? gi?aHtilat«d i»«jl«i (Flfs, 19S arl96.F«l^) mA 
laftFkMly gr®mtlat©d ejrtoplate (Figs* 2Smai96,Felgii)# Tim 
eol\mmt eella ai»« bom© on a distinet baseaent mmnhrmm ^i&h 
demareaten tii«i. fifos th© syaet^tal «pit!ielit2s of tl*» Gmtiolm 
(Figs. 19a,^96.B!f), 
. fh© ytrltimltffl (Fig, 196.Psh) BM th© ayncytial epltheli® 
(Fig. 196,l^th) ai^ oontinucms throiighcmt tfet utiol® l^gfch of 
irit«llai«l\m. At iatervala they sirraatanarisl:- bend lisnapd and 
216, 
mt%%mv^ %© j lv« m i>m^%A form %@ th« TltHirilaFiisi 0i40%M»t 
196.1j>, As th# l^&ds ar# ln«<»pl@t« h©ne© sticcessl'sr© l»««^ mm 
ti«v©p mtt off fiwfi: men omm (Fig, 196,9). • 
tm t&lllmMr l%j%w mlik# peritonism !• €lf««tttt«ao«i«. 
I t i« bi«*:«a^  up Hit© »®v©i'al ia5T«lop«8, laeii «iiV9i&f9 emt i ia i 
% €«v«lotitti ooeyt« CFign. lM,19^t^3^M»0©e) anfi A m t r i t i t t 
Qhmimf' (Figs,. lM,<l3L96.lii«e)» tiJt shtebtr of ooert (Fig.a«ldi| 
&196,le) i$ always pjtt tJj^ly plae«d to ti»0 nutritl-^© eha^sbw* 
m'^mM to n 9i»ll ofimliig CFlg, i96«p) #t« to SJUMINI bm4 
(Figs, iMfM^^li) of tliii ^ l l s of %b» «iiir«lo^* flM ooesrt* a ^ 
I t i imtrltiv© ehaisMr ar t .e«t off f^ csa t!i« Immt it^stmeicat) 
an4 mpp®p (aateFi©?) f&itt$ of ttMi ©f®piol« ret|j®«tively iuw to 
tti« foilon of th« nal l i of tti® «ii^ ©lop« t@ fowi a ttmiswmfm 
•©l»ti» in eaali f©gioii <Flg« 196«s>« W&»h fxuttriti'Vtt ehttsb©? 
(Figs* 10i||Jbl©6*SiP&> eontains a larg© mmtei* of mirs9*Q9lls of 
vap^toi iia© <Figa* lM|4^1@6«HtQl)« Tim follioulmr «pith«litifi 
in l^ i i iMificm eimaiats of siiall <ml)ioal o«lis In9t«a4 of 
eol^ &imap e t l l s a« fowa^ a l l round th« ooe^rta. 
In tM |?o©t©i»t«p ragioa ©f til© iPit©Harlyi3 both th« folll* 
eulfty la|«i* (Fig* 19®#Fel) a.M tfe© «plth«llyffi of tli© oimriolt 
4Fig» I9-^«.%'^>. aF« 43fmm out :te4©p«ad«ntlr itito tuo sli©©ta of 
lilgiily att«i«at©d e«ll»» lot only this Imt thsy ai»© at tM 
irtrg© of iiaiiit©gratioR, B«iid©a,tfe© oooyt© <Fig«19^»O0o) is 
©iieii»©l©a W a distinot elioiptou (Fig« lsSB#e) \fhtm is proMblf 
a s©er#tioa of tii© eolimimr lay»y» 
Tim oimFiol©© of ©aeh ovaary »«»© ^har© in the 6th a©^,«nt 
Ml van). I* ''*^ i » « r of alfO^l" 
( f ig . ^ ^ * ^ ^ n n l t ^ t>«i»«^ «^ ^ ^ ^ ^XX It 
^^•nt e n s . ^^**^^* ^ 
« , , *agto» 1» *•" 
' T , . a l (upp«r' «-l^ ° ' *" C i r. i lo» «*•»*• 
*v.-«a {F«- » * • • » " t t fo»» » PO***'^ "*"^ 
* oonald""'*^* '•*'* 
di:r®«t©d Mind dlir©ifti<i«lwj by mxMmlyhmdim. .<lo^ »a and thm 
turning to move toimrds th® bulb yfhm& i t ®ad.s ove? th« l i t |»tSf 
of iratlimla«# fh« lubricant |land opens Into th© dorsal «aU 
^mst n@ai» itJ.. t«rmlis«3. The short vmtral <lo\#ir) wall darts 
dowa to f»3« with the v%nt9&% laargiii of thu 8tli abdc»iiial atei* 
niaa iihleh la a «8®11 ©t^ al plitte fus^d %rlt"-i th© aatarlor surfaet 
of tha ti«> pa«l of tha 1st imlvmlaa* The ris® In tha dorsal vaSl 
•Mtd tha f^ll In tha vmitr&l wall radncas tha vagiim to a aarrov 
tubylar stpuetura to ©ojssimioata with tha Yastibal^im '^iroa^ 
tha gOROpora which i s gimrdad v®atro«latarall3r by tha ppoxiEal 
aomrargant parts of t^ia la t pair of valvtilaa and dorsally by 
tha Sth abdominal stmmmm 
tha vag^sa is eaEtarnally eovarad orer by a n€^ii»smtlaated 
CFig, 19?B»Psh) faritoaauB whioh is intaraally followad by a 
oireular muscla layer (fig* 1978.CMol). .this ©uscl® layar is 
not described by MmlZmt in Sai^ra. Haxt to tbe muscles coB®a 
tha apltbalitim of colmmar calls (Fig, 197B«Ipth> with basally 
plaead ssiall laiolei CFig» 197B»llu). Interiml to tha apithalium 
ia a layer of thin chltiBoua intiisa sarrouiiding tha spacious 
Imjien (Fig. 197B,m). 
Ui mKim%wmitH^u* i94,3pt)* 
• Iha sparwiith^a is a short tul^- swollaa at' its fraa aad 
and l ias presaad balow the last abdominal marr© ganglion* It 
consista of two distinct regions oallad (i) apariiathacal gland 
and I ( l i ) frua spar^athaaa or sparB<»ras^n^ir* 
fha aparmathaeal gland oooupioa tha frea diaUl mst half . 
of ^ a sp©»athaaa» I t aonalsts' of two cml Im&iim (Fig,198*. 
Ii«ssi(i2^ whiah tapper out individtmlly into a short gland duct. 
f ^ s t iasta e^ wwpf* and tarn t© fern the aos^siii g3jftn4 4«i«t nblil^ 
#f«a« Into th« sp«»ia«ie«ail 4itiot CFif. ltSB.«pt©ld)', fb« t w 
isi^io isatrlx CPlg» l.98»a) ii«»l®h la ljp!Nig'a3.arlr «ib«di«fi ifith ft 
flMi #f©»i F«»«rf©iy If n big »i?a#e loested la ttm sp9mM» 
%hm@. a t a l&mii^ l9v«l with th® glan^ iimi^i» I t !• ai3.^ ?@im «^i 
tir an apl tMliai la3r#:r (Fig* 3^®,&pth> of ahort mtMoal ealia 
wltli mmll mmlmi, fim Icwar pa^t of the reacrsroir tapi^rt^oiit 
into aparraatheeal <ltiet whieii aata^a tii® ^tegina dorsaily la lt;S3 
pr&il»al reglm. (i^i§» 19iB«Spt4}« 
f^ siMinatliai^: t9 ez%%rtmllf ooirered oire^ ))y a mm^ 
mmlmteA ooat i^i<ili mmms to INI a pfoXonigation of tha imglmi 
pepitmmm (Fig* 19S«Psi^).Itit«ri»lly- placed to tlia payitonatis 
and s«y?0wiid.lag tha whola Internal struetura of 3|Ni»atl»©a and 
i ta #iet ia a lay«-e of oi^eulap muaol« fllMpaa (Fig. i9S*Cliel)i» 
\m Hatoolnraeoa haa not d«acjfib®d any mutmilar Xaj^ ttp* 
ffia Will d®ir«lop«d i^iaon apparatus oonsiatf of poiaon 
glarida, .ra3a3?volp|. poiicm diaot| cmd,,.th© lufepicarjt gland* All 
tJiasa a t r^ t i i ra i msm^tia$ tha labrieast glaii<:i ai?« looated ia 
t!ia dlataX half of tim vlaoarai atoas and eoHad vmmd the 
iimlpighiafi tubiilai* 
Hit .Ff^atll afflUlTiCI^^* i@4»Aai)» 
t^ i© poiisoii glaads ai»« craas oolourad blind tubular atrue* 
ttir® of alisost imifoi^ e»»»s*a«etloa, TtmBe glanda ar t ii^ivl» 
dually imiab longa? than tlie r eaaryoir and op«a by a mmll mrrow 
duet iadapaodaatly Into it* bulb (Fig* 194.blb). 
1 ^ «tf«mlat tmmi (fif • imk^tmi} of %!*• gliM 1« 
@aad$3. W m yegalaip lay'wp ©f •pitls«li«Bs (Fig* lSik»lpth>» f^ 
l ^ t h t l i a l mlX9 ai»« eoltM»r ©©ntaiainf sore thap out -Oiftiiai 
itt ese^, fh9 bl«g#«t a8icl«a« €Flg» 19ift»lim) of «i# ©tU !• «w4 
a»<I aluays flacwl oa tii« pBwip^miFf% itoll® feb« ©ttiti* «MII1 mum 
mm mmtUs9& la i t s wteainlai part (Fig. 1994#a). law oytop* 
lft«a 1* finttlr gi«nulat«d (Fig. l^ i i ,ga) . The distal f«gioii #f 
tlt# e«21 eeatains a Qlem m^eml^ elot© to the Ivmm. <Flg« llWit 
•>.* B«ni«i» ma4g09tsfw^tivtmm'iMt9A ^ onditUm of %ii« eelis If 
f«o)^i«s ap« a t a l l to m fmm& in t&^i, fhe walla ©f tha glw^la 
a?« not pf^Tlii^ with sniitlaa* 
'lit, liffrytfet^firig* ii4.AQia). 
fha r«i«rf9lF la an oi'al slmpad hc^f vtith strong imsei23yiN> 
t^ j*©, It*» li»«R-is aloasd a t tli© top <Flg«» lat^J^Oi.ttai) | 
and la in eoiaitmiaation vitti the poiacm dvmt belmt* fim Ivmm 
i s analoaaS .In a e@at of Ijmismt^ -eliitin of ii^ofkilst«%t 
eliitl&laatlim (figs* 190B«S ^X)S«lii)« ^ a #MtiMma em% ^%m to 
l»o<Mi»iat«nay appaai^ a to fea oomposM of two ifpat of rings* csaa 
of hlgh@ip ahitiaiaatioB (Fig« 200&«Iiib) and the otb»v of f«al>l« 
OJia, (fig. SCK3A,Iiil> anfanged one mtter th© othar, Thm lilgjily 
©hitiaiaad rings ar® eo®,|»aa?atiy«ly bpoadar and a^a ilia real saat 
fof* .til® at%a«te#iit of aliopt loagitudiiaal amaeles (Pig, 200«1-Kels' 
^teadlatalsr oiitaida tHo otii^ous ooat i s a narroir Jjsif&t 
of syueytial apithalitM (Figs, i09©^a2OC©»lpth) vlth aaall 
imelai soattared Ln I t (Fig, KXB^lu) .B«id«r &099 not daserlba 
any apltlMillal layar m ^I^^AOm, • Tim aplthaliiim is ^Et«?nally 
oovarad hy m haaw eoat of longitudinal, muaelaa (Fig* 199B,LMcll 
eofiaiatiijg of (1) C<*pl«ta amsolas (Fig* 200»I.Hcle) and (11) 
t^« highly eWtoous i-lngs vith on® aaothatj lOiiU th« eoBfl*^. 
wtaelet ma tvmi top to the b®tt<ra of th® ?©s«F»»li' and »?• 
plae©a me^Tfmllj to tli« tliopt imscl®»,. 1M» elaboratt awmnii* 
B«iit of i»i#©l®i 9h<m9 that ei>ntiPsetioa la tli© #«»pl«t<i l^igi« 
tiiit»al wi««il®.i is ittffi«iemt for a ao^ml e®ars« of ttiaglni* 
Bwt If the porasitt esquires gr^^te? quantity of sttagiag fdmi 
th« s!io?t longitudtufil ®tiiiGl.®3 «i*# brcriight Into a#ttoii wiH^ 
th® !»®siilt| t ^ t lia«a of the reservoir is highXf w«^m^ m& 
ajtosst th® t^«>l@ of ItCi ooat«at- l« ejected oiat,..TI|it « i ^ t * 
quiBxtrelajERtlon in muscl«a allowa th« y«s#nPoii» to iaek f3Pt*li 
qimntitr of th« v a^o® fi^ sa the feulfe <Fig»«* 194|4k aXS.bi'b)* 
fh© 3pol»on duet starts tr^m the balti of th« ?«s«F«oiv «a4 
after 'Baking sovtral ocwroliitions ©rKls IJS fe©tir®«n ^ i t l«t ipair 
of valvala.© (fig» IMtlvl) slightly insattylor to th« vrnginftl 
oiHiiiing, The epithelial cells of th© 4'act ar« glaniliilar in' 
nattirt (Fig, 1993.gpth)» ThMMe ar* almost ccmioal la glmp«* 
laoli Hat i t t granulat^a •aytopl-^taCFlg, 199B,ga) eoaf tuodl to I t i 
p«ri|>h«ry in tm fans of a eur^od .band with a 'big g,raaulat«d 
attel«!3.a t!i«ra-ia (Flf. 199B*Iu), The roniaining j ^ r t beiag 
totally free frosi call contait,j Is tpan,afoiKn.©d lato a big 
•TOcaol® (Fti» 199B,ir)» • 
As the secrotloa of. Uw poiion gland la generally regarded 
as acidic I h«neo any 3®orttlon from the poison dust e#ll3 cmy ba 
'doasid®r«d altailln©.* This prea«Kptioii will «!iabl« St^ao-braooR 
doesae to stand cm ©q^ally footing with othor hysi®ao|»t«ra »o 
far the ec®,plet®iiess and offiei^ticy cf th© stinglnig apparatus 
ara ooiie©P!i®d. 
fh9T9 %9 ta. impair^ tmlKilar lulspleanfc glmA of ^m4f®»tt 
into a tljort met to open esetarsmll:/ Into th® mgiim», Hii glaai 
(fig, 19^#,1*^) imi«ii say li® coa»l^ter®i to b© a» ©xt^ MHes ^ 
tli« wgljml pmfiismm^mt I t Is folloi#®i3 b3f tn© aysiiytial tfiltlai* , 
l iua CFlf. l@®«#.»ptli) of f lat ly gramilattd eytopajt« (Fig, lt9« 
m) wiMi H«el»l (flf, 199«s«lltt) t»tt»y@d, B#al4©i I^J« abovt 
a ^ i s t i a t t l»as«ii^»t aasbt^ai^ la pp^a^nt to d«?»y«at« i t fvim 
til® p«pit<Maa«i (Fig. 199c•M). Sit«iwal to the afAthalins ta a 
thin W8vy ehltlnoiss intiim (fig, 190c#ai)i»iilah »it^«ni!i4a l^a 
•®i« p t aa^ t .wrtteif does not find 'metiolaa la ^m apltfeallai» 
Though B«id«p yapoifta Wmiv ©©aupmnos !mt ba hliiaalf toaa not 
fowid- th9E in a l l tha eella, Aa ragards intlsa ^ ^ « r tma faUai 
to find f^ I ts i»F«$afiai» in hla inaaata* 1 ^ pvm9m.% iwitar 
aphoMa tha foll©vi:ng rimf ©f Bander at rmg^tds taia fiiiiati^i. 
of taila gland wtiioH la ^Xwmn balow •'Btte to tha poaitloa of tlia-
sionth of %hm glaad oa th® mgim nmw tha basa of t ^ ovl|»oaiter 
tha aac^atioa of th® gland probably aida In tha paaMga of ,tha 
agga d'Own through th® poiaon canal of the valvijlaa**# A m&p%*^T» 
laaa alistlar -m.p&iwM gland haa baon daaoiMb^ aa •Alkallii* 
gland** hf flmiaya (19^) in Habrab»eoii^i»avleoi'nla. Clwmdi also 
yeporta tiia praaaaoa of alallar glaiid la Blaa *tophai»i^^aa* 
Ha also yagarda I t aa alkalina gland and not lijfepiaaut gland* 
im.wwii* 
mil th# %^&pm tfpms &i mgm^mm lKM*«r»i m^^my wmt^ »tm *M 
t&9<»iai@ot ^rvi ' i* t% attaoks th« i.afim« of %tm ^m.r bofi»ri a i 
iwill# fttt b©i*«p« uhlGli a ^ gmmiT^llf sad® victlii of I t um 
tlJiMi« of (i) ieJjpf®|^it.ia iii¥»lla|f I inloffoplmga B«moitigi^»ll| 
Aygyrls «ti®t4epaspli|I|^ mmlm»m mpmmmll&fBwishfB^MsmiM 
imifi»3p»iSf I3i^ lgii| l^tam^a. anvleilUk Biiipiyaiiil elilloal»pl«x* 
ili#ii^^*tt^ii lb«aa# is immd in &Um^n^& la' a l l tli« t lu t t 
•Mgaif«<iaii« rtgicm* of %hM W^it^ fro^mm vi«»t 3feife^a.| 
CffiB.ti'ttl aM i^atafii wiglona, Wm dist t ietf ©f tlia t»P, viaitad 
hf tSm iMfaiaat ni^itat in aoimaatifm with %b» eellaatioa of this^ 
parasila ata QaraMipsi*! Hii'impai*|0lii.«ipiiPi B&stl| Mr& "Bm^k^L^ 
ilo^Ldaliadf H««imt| Itiaaffama^i*! Biilaiidal^tli? and Aligm^h* la 
a l l tiiasa plaaaa i t naa foimi along with it^ Ts ailiad 9pmiM 
it«ao*^raeon. iii@«villai» 
f^ pamaita iN^umgs to -tota sitl^J^amilr i^raacialaaat mA naa 
fomaiflf m^aS-aa **0l^ taia€»i*piia ibo'Saa*** I t naa flrat lattaiaMd 
t© tha «it«M©10fiata hf CJaaa^ oa ta 1902# Sijaca ttiaoi i t lia4i 
l^ais F4^7tad to oaaup i^ Ptmjab ^j M.Afail aas^iD|<19S3)|i»i^ 
ia S0iitli#» India fey f»?»iiMjiakifi#iiia kyydLT iW2$} m^ M#C# 
SliarlaA C3Ji®)« I t ma onlf ia 3^38 tHat l«i«lara3Pa»a pibliahai 
a toiaf a©a0wit oa tli« lifa*Mftayy of t^ia para«ita» I t ea» 
fea iafai»fi^ tiiai»©for©f that Stwio-braaoa 4aesa« i t vidalr 
pravalwit in alwsst th® «!iola of l i^ ia , 
flMi j^astaat i«Pit#3r Isaa alraadr piblialiad a aota on $<mm 
of tl»a important faattiraa of i ta Ufa Miat^py.and noit in tends 
t e gtiw m w^r% ^m^/^oMif. mmtmt of His oba«ifmtid»« me^ l» 
S# !»# i«m>®3?at®ly av©ii®^ to go to detail about tlj» fffiftt 
©f «eoi«iJteal faeton on t)t« bi©l.©fr ^^ fc^^« l»awi«it# »« 4t wit 
mxtBiM tim a«©^ of t?i« frufelCEi assigned to hte f«MP rt^Wtfeli* 
JHfellff,.tl f i t i f ^ l l t * 
flit pki««lt« is Sk^mi^mtty imst^ in fAm »tJisr*<iaii» 6 ^ 
^nar fl«14«:.fr»» mr ^ Wmmh&if in the Aiigarh ^i»tri&t,mffim 
viator ^m (.nuiflng fpmi. Sie«atj«i» t© mareit) ti«i pofolat i^ «f 
th« p!ifa«it« gimiiaillgr kindle* amy* fhl« eonditiea l« illghitir 
|j^f©v«4. i« liareli aii€ ApFll s>r©t»*ilr «fi a.®e®«iit ©f the oeoaffiuao* 
of "Sftlayta «w»Fg«n0#** in ^ l i | ^a i i i t# uftmf t t t i wiiit«p»il»if» 
la Inr^ lglil ttumir <SiL?^  i t fii#a &t a sa<lera^ ipMMi iiiva?!* 
ali,3Lf vl i i t lag th« nppmr hslf of the c aii® $tmm-* ItZ* v is i t t© 
%hm Immr ^p t ioa of the ttffia l» ^ompivrntimtf %mr pi?ol»bl.y ^m 
to !«»# iati i i t i t^ of lig|it iii tliat p«gion, la 9tmj^f mmVtwr aat 
In «i««ts»i0 lamp ligtit it:!:8 i^otiiriti«9 are i>«iuo«d &s Goi^ ai^ «d 
to a mmxf day* 
3li» teriflit ^mllov oolouur of th% b&^ mid dar^ mingn ^  !sal» 
tlie pai^msito a p?o@iiii« t^ obj@ot i& t!i« fi«lda» Tli« fisal* oan 
msllf )m 4Li£f0rm%tim%9^ f^*<m tli« wml% 4i4» to II@F l<^g oiripoti* 
tor . I t fli«« »0i»« mriitlf aiKS 1m« loiigef bod^* 
dmin^ m3^%» ttm pamalto'' •••is: mBtlf airalxabXo in tha 
fliida in th® mvlf hmxt* of th» ftoiwifig aftap »tm»riaa« 2^ 
raiity aaaaoa ttt • o<»« out lata dctring ©le B»asiiiigf ifella ilfii 
la ifiatar dajra ' • itjr appaaraaoa takaa plaaa vtry lata ir, the 
ftm gfa«i wild f»a«»®» aiii (Saaftoiid^)^MioliaKi^p, nmr th« 
•agsff^aua fialfiat wmwiM bast alK>a« fop i»aat anil pairing* It 
8SS». 
l i p^liaps fipos ©ovulation point of vifn ©mt tii« mlm mm. 
$i:^fm3tmSL%lj i&m^ in th is loealitjri tfell® f«sal«s v is i t i t 
' i t ims aot t!i# MTltep's 0^4©ct to deveXop t® aa^ r ^g r s s ft 
t«®imiguii ;?#3t »Mlt«l f0if ^ssdiiug t!3ii imawslta <m a'lsrg^ 
««il«» His aim ims to g@t a reg^jlar supf^ ly of. th«- pazmsitsf 
wliieli eould pifniridl© »tt«3flal for his atudilQS of I t ^ biology 
fht ^3?sslt«S9 MiioEi mmrgeti^9 or &ft#F bsing eollsot«d tmn 
the fl«lds» t#sr« ^ l ^ t « i in glasi^troiighs mm9^pim 4|**iGl|*14i^ « 
^ o b fusing-trough «ma eo^ reifed o^er by m pioes of flas maalln 
0iot^ «tr«leh®d sCFoss a sftmro nwjoilon fraia® about I** tlilok,€iit 
01^  'tMO i^ i l l and ^ l a pi@o@« of ^m).r st#m %IB.I*« k«^t violin tlisn. 
rostlnf oMigiiely hf t&olp iialls* tliess s©rv«d m stiitabl* 
pl&em for rss t and aatliig* O i^ or tii>0' pleoos of st«fllls«d 
wtilts eottoB i«^8i?f«citly soaekod. in sagar sM «ater sol%iti<m 
.wsf« pXaood in tli« liottois of tho fe«^iixg trough at oo^MsrtililS 
dlstmiK$@s* Boalios sugar^ Ho»«jMi&t@r sq^ ASli v«re also trlod 
as food for th« paraslts. I t imi obsarrodi that *»E.i*lailifli* 
iilitthar la a<|it«sh or in pieoos wat witli t^tari was llkad l>est 
't»y ttia&* 
l^ i«Q a fwialfi oomas vithin tha alglit of a i^daf tlia Iatt«p 
ohasas har ^m& oiror somas h«r ¥arr sooa. Ha momits apoa th® 
tmml9 and' lloks har w&ttms. mA thorax as pr^$Mimry ©siioaiivrs 
to aett.ial aating. Tim f««l« strmgglas t© OOKS oat of mttXm 
grip 1^ fltittarlng hm wlags, and sovlng her l«gs atnl aMsK^a. 
i??iS» 
_.«-ln!! paft""* . ^ that W S ^ * *™^**" 
^11,^9 tno »»«"S ^ ^ y S, noted that ^^^^ 
out * !«»« » **^ t«W.wtar. an« '^^^ 
aii«ais»-**^ ^^ ,^ H.. U.O* ^^ •'** "^"^  «.-«rt« 
* * * ^ L ^ « , e 3 « v t «Ht«f ft^ ^ .,0 Its «IM1««-
^U. for «SS , ^ , e d i*itu 1^ ^ ^ 
«a wias «^ omgH to a l lo^ ^r 5^aT 
1011^  a ^ i*5.ai» _ ^ ^ ^ ^ and a ^ ^ j 
^etl« l*** *^ „ , ,o*»=tlor. tn 
Wsm ft fmmlB 1» »#l©ai«a m a hm% Btm mkm ft fteoBBfttft 
•)pKi.©« of tm Smx plmm W tapisiag i t niith hmt atit^mftft# OR 
€tfte©iN^lttf tii« loca l i ty of tm h®st fh# mi*«« ii«ip ftM^ftu tmA 
^ i a f f tli« t i p ©f %h.& ©Tipoiitsor to ff«ft ">n th* »iipfa«ft. 19ift 
Ifh^i tlio « » e t flaeft of t^« host i« detoet^-^ift dliMtli of th« 
ovi,poiitoi* Xa^f th@ i t i ag tswpft by saklaf ft po«t«s^*^orsall|' 
€l3*ftQtftd lQQp0 tiyi ^mVi oove?i tli# sting a t ' i t i t l f &md thWPft 
• 1 ^ helps t h i s ©rfaa ijot to iiffiat* fFOis itSft oouftft* If t^ 
ho3t I s iTiEf J d&&p tbft 9]:i#ath 3^«l^afta th« sting ftnd fttirfti^iwis 
i t so l f tiaek«iM with. tlio roawlt' that tli« « i t i i ^ i t i ag «wit«p$ 
into ^tkm Jaar pi«so tiufoifh th® l«mfitu4ifial »l i t« 
fl^' frnm-ln gCNi« 0!i i»trodt3^iBg ftui yitliSi«vi»g h ^ t t lng 
mat 11 its- t i p touches tlw •;Oit* I t i s th®a tentdlatsly ^iyu»t 
into the ho»t»« hcd:f ii^mrm tmf <lr©p-l«tf of ooloiiyl««« fltiid i t 
inl^tiMl. The Mtlng I s withdrawi o«»plet©ly fm ftljotit ft l i t t l f t -
vhl le p»obai>ly iaoFdfty to kmep I t ftway fi?c» thft M t t of t ^ 
fftpoeinjlj a g i t a t a liost. If t>i# lB.rmi s l ips mmy huy^M ^m 
roseh of taie st ing ^ w pamsi to wi l l I'^mln in ovipoftltioB posft 
fop sevefftl hotips aaid wil l I©air« tho spot o-jfil^  aft«r ftgg»lftyiiig 
OP imdop SOB© ftxtsiRual influeaoo. 
At tho ftiii of tills pausft sho again i itpodhiosi th© sting 
to find o«t if the host i s pepf#atly papaliaod. In eass i t is 
not 30 th« host i s atimg again, Gonopally stinging onoe OP twics 
i s sufficient to papalizo tho host within a lalntite op so. I t 
has fe#@a obssrvtd that a stimg host passes out a 4pop of hpowa 
coloop l iquid through i t l s mouth. Within few mlnutss i t s l oco^ 
««frtli^ practloally elates | and oth«r activit ies IneludlBg 
tli&8« of f « ^ l igy «e<ly»l« «t«« are stopped for «v«r, fh« Itost 
aftar btUig ftaaug ©ay llv® for several days but I t can n&wm 
r^eov*!"! and ulttoatftly e«aa«a to l ive . 
mm. the host is o<»8pl«t«ly pam3.ys«d tit® fwal* ^peaki 
tht pati<« and r®«lrjtrodue«3 th* sting and d#potit«s only mm 
•gg <ai th# iioit*9 body, flt# egg i» generally feai^l ealMided ^ 
lt9 pedleel Irito tli® i n t e g ^ ^ t of t>ie host. If the eeologieal 
factors are favourable aj*d tT&nh. .supply of heists is stopped 
tHeii a f^aale is found to lay upto nine egxs in e day Ott one 
end the mmm >K>3t. these eggs are de^sited on or nearabont tSie 
host ttader o definite plan* 
The feaale aluays prefers an active Host for ovipotlti^i. 
I t refuses to oviposit on dead or exposed hosts« !for does i t 
l«3Ni eggs on the hosts already paralysed by other Inseets, I t 
EEiay be noted that r ise in t^ipg lights hamidity and vigorotts 
aet ivi t ies of the ho i t are direotly proportionate to the iner«ise 
in the egg*»laying aetivitles of the parasite* 
Ei^liftitel afeiiat* 
fhe i^rasltised hosts were put in reotangalar glass-trough 
(10|*»X4#'*3E2") whose three^fourth depth is filled with sand.The 
sand was Itoept W9t with wxter to i t s smxfeiia cap&elty so that 
taie juar twigs did not ^ry up* The trough viS plaoed in a cage 
of vooden frame with wire guaae walls. In order to provide field 
teatperature the cage was heated with electrio bulb* 
ftm parasite under go®3 the ustial fotir pi?e-liaginal stages 
' fiaHf.0 
Vl« •gg»«taf©| lai??al stag©, prepuj^al ata,g8 and pui^l itag««A 
4#tatl©<i aecotmt of th© mlimit features of these 3tag«s i» 
iBKJBiiiiiiiiT^Bwliffiy* 
ISaattBair. Biir.b«r of sgg» laifi bjr a f«Bial« In i t s l i f t t i e* 
1« ©ilrty*twof l!mt as a general mile I t dom not lajr fi^p« ttt»ii 
tw^ity twn eggs* Doping loag perlodi gtnerttion Ci<fint«r 9«aicm) 
1^« aimber of «ggt la s t i l l i*«^<}«a, 
fh« «gg (Fig. SOIA) la «i?«aiay «hit® la eoloia?. I t la 2«6aMl 
long Ineliidlag th« highly drawn out aairow p«dlc«l ©f tA^am* 
long, fhe body of the tgg has a uaifofin ojpo3i*»i>etl<m irlth l t« 
fT9% eiii bl^mtly tapp®i»liif anii can be dlatingnlsiitd fros th t 
pQdle«l OS th« basis of I t t 9P03s*a«etloti, flit ^gg I t a turiFad 
l^tCll3,.^|<» 
If tai« egg la axaslnad a l l t t l a before hatehing I t if l l l \m 
fownA to eofitalB a <Sl»tlnet larva, with baad, Invarlabl^ifaelng 
toward* tha bl«iit»«iid» At tha t tea of batehtng thB larva i^ xaliaa 
I t sa l f through a teall aatar lor l id aad wrlgglea out of tha «gg 
with i t s haad «ffi«rging f i rs t* 
Th9 hatching period ranges batvaau twenty-threa to tt#(»ity 
aix hours daring pra-wintar days wh« short i>eriod gwiaratlon is 
passad <]^bla*l)« !?h© asaxiisum parcantaga of aucoassful hatching 
i s aboiit 70|# IXiring long period gauaraticm the hatehing pariod 
imrias from forty^fiva to forty©ight hour^i aad tha parcantaga 
of siioeass i s iiiie^liig i s markadly raduoad* 
If a f«®al« i s foroad to lay mora than ona agg on one aod 
tha sama hostf And th® aggs ara la ter on,jdistrlbutad on saparatf 
ikoatM thm about SO peir cent of th© to ta l eggs hateh out. In 
e»t« th©s« eiggs ap« l e f t on th® smn® host never mor# thMn tm 
• f i t iai<!«i*go li»tehi!ig« Besides I oases of hatching hairt be«a 
IMNioi^ti ©ven aft«p th* expiry of the normal fjiomliaticm p«riod 
i^«i •!§§ with t h t i r eorrtsponiing bests hair« b6«i traii«f«w*4 
trem dwy Swtr t ^ l f s to fresh and wet oa#S| ppovl4©4 th«»« •ggs 
a r t not <iri»<i up* 
She larva uad«pgo®s four moiilts b#for« spiaxiliif ejimotm 
for l t8«lf . laeli stadium Is of tv©nty«»four lioups dui^itloa la 
Short i>©Flod gan^i^tltm} uhl l s during long period gwiaratlon i t 
i s almost doublsd ( l^b le^ l ) . 
. Th« newly hatehad larva (Fig, ^SOM) i s craaiay vhita in 
Golouri having tr^uipartiit intagiMifliit* I t s transparoady g-radually 
fades away as the larva develops into a nature oiie» fhe average 
length of the newly hatched larva i s 1,76 im](table»4). I t has 
a tr iangular shaped hroina head with mouth parts situated cm i t s 
ventral end (Fig, gOlB.h), The head Is followed by thirteen 
segr^nted oylindrioal trunk reglori which has fcappering posterior 
end. I t l3 further divisible into three segmented thorax aM 
t«B segBiented ahdOBen* fhe average aaxteua t^sperature aM 
average miniuitiis temperature during the larval period both in 
nhortf and long period generations a t a constant re la t ive 
humidity of SB to 75jf i s givisi in table l lo.l , 
Immediatsly on llliahl»« the larva p«not«res the host ' s 
integi»:'!#nt and a t a r t s feeding on i t s blood. I t does not aecesa* 
a r l l y feeds on one spotf and thus haj been observed shifting 
froa one region of the host to the other. 
^ 1 « 
|}i« iMTfm Teinm» to tw«A om vaxp^Ttklrmtdi hosti« BtmiSmt 
It wllllagly f««d» dyylifig al l Ita stagea befort t^« fourth 
moulting ims tak#ii plae« on othme pftralyse^ bortr if atipi»li«d 
to i t in plae« of i t s origlDal host* It refuses to feed && a 
seeoisS p&i«lise«3 l>orer after the fourth My eod^is* 
A tfpiml lAvm po»m9m9 in aMitiea to hMidy thirteis 
eos^lete eepieats (3 ^tormeio and t«i aMominal}* l^e pfwam 
of heai eakes ^ e anterior end of the larva hltmtly roimded as 
eoffipared to it3s posterior «ad iihleh is ^ppering and poiated. 
the head i s »afkedlF MsaU in proportioii to other hodjr septets 
ai^ i s partlr wmk in the first tiioraeie sepwat. the ventral 
s^ rf&oe of the head ^itrries mouth parts Hhile itl;s faoial vail 
possesses a pair of ^msegmweited oonioal^ shaped'aateimaef eaeh 
tmrrotinded hy a o^ioimtrioallir ringed base* 7h«re are no ooelli 
in the iarva* 
the l«9tgth of the larval hody inolitding head and the length 
of the head of ^le iM n^a imr|- in eaoh staditM as shown in table 
llo#4« the larva i s 0Yirv<^  l^aiittidinally with i t s head and last 
segKeht dinffited dovnuardSf liiile i t vent.ral' siirfaoe i s almost 
straight, 4 ^rsal his#yCfigs» !^ll|6»li«20S»4ISOi»lli) i s i^pes«it 
in eacrh iei^ i«ekt ^ t i s ti^weiallr prominent fie^m Wm Sod abdo* 
minal to ^te 7th abdoBtiuil segsseots, 
fh» widlii of the sepieatS' inoreaseS' in a 'ippadmil sanner 
frcn first thoraeie to fifth abd^inal s epsentSf the latter 
having the widest. From the fifth abdominal segis«it baok*«ard a 
gradual deerease in the vidth takes piaoe until the loth abdoni 
•nal s^ pBsnt i^ioh is saallest and pointed* 
838. . , , M»«* «^ **^  » » • * * • 
^ t W f « » * • ' ° \ „ i t l »a t . »»* ^ "^ 
» » - * " ' ^ ^ a i . elre-l-^ ^ j ^ , . 206,20 , 
^^ off fy^ i^s '^^ * "^ ^^ -^ filial« ttw l* '^** 
, « t-o p o . f ^ » ' "•""' . „ „ i t . •^W" ' » ' * " ° ' «,tn t t -
B^wlor -^Wl*- ^^^^ * " , . frontal 
233« 
Th«ir# la a palp of yeUoviaH broad hypo$to^l tcltyimftti 
©aeh ext«adlng fvmi the po«t«yior tentorial pi t of i t l» sld« t© 
th® mouth l!i an aatero»m#aal dlreutlon (Figs. 206,ASlO.liy) .fh* 
hypostoiial »el«j*oai«3 aeimmt© the i^xllla© from th« dorsal 
8urfao« of th« Uaacl. The yellovlah pleiaroatomal aelertee CPtgs# 
S06,209|&210,|>1) Is 113£« an aye with Itf two «xty«isitl©e ppoje* 
etlag towarde the mouth called eupetior and infeplor plearosto^l 
rami (Fig, 806.splr & ipltU Bie lower part of mQh plewostiMaaS. 
selerome yeeelvee the hsrpostoiial acleroiBe of tta side vhlle i t s 
uppey part i s Ijrought In ooismaiiaatlon with the eerrespo;;dlag 
regiiai of the other side by a seal-eirenlap yellowish plate 
sailed *>lpistotnal •eler<»e^(Figa*^)6««p>* The area imelosed 
below the eplstomal se le ro^ la the "La!»nM<*} (Figs. W?^Ss20BmtM^ 
i0iiX@ that above i t and guarded laterally by the reiaced frontal 
sutures laay easily be regarded as the '*Froiii*(Flg»®58#fr)«%e 
abs«»e of subgwml areaa in Folistes galiieua deaetibed hf 
Parker has ittde i t diffleult to differentiate smxlllae and 
labna froa the dorsal areaa of the head* 
Both the &ye9 are abseat. Close to the ^ i g i n of the 
frontal suture in each half of the eraniuffl is a eireular colour 
•leas depression sailed **Aatennal for«jaen»(flg,306#aatf)«fhe 
e^dieal unaegsiented antttmae are borne by thes (Fig*206«ant}« 
In the posterior region of the head a transverse aelerotised bar 
loixia the two posterior tentordni pi ts a ^ isay be regarded as 
"Transverse tentorial bar"(Fig, 207,tTb). 
The south la guarded dor sally by the labrusi, viwitrally by 
labiiM and laterally by the maxillae and aandiblea* Th» tM\mm 
(FlgiSD6&^J8»La) is a siaaiciroular feebly aolerotiaed plate 
0Wy*!maging th© nouth fyom the ©plstomal selerome (Flgs,206» 
208,«p>, I t possusaes tJiree pairs of sensory spines (Fig, 208«f) 
along i t s mrgin and five pairs a t the base. 4ny separate 
ideat i t j of the eljrpeal region is doubtfid. 
There 19 a pair of ttrongly aelerotlzed juaadlblei gaar^lag 
the niouth cavity on the sides (Figs. 2(^ |^ fe@0d*lld)« Each mandihlt 
develop! a condyle (Pigs* H)6»^ 209.Mde) at i t s lovrer (outer) 
angle which f i t s into the pleiirostoiaal sclerome (Pigs* 206,^ 
209,pl) very close to tSie inferior pleurostosial rmmB (Fig3.806 
&209.1plr)« The upper basal angle of the raadihle sliaply rests 
on the inner face of the superior pleurostoeal WBSUS (Figs, ^56, 
209,splr)# The whole basal margin in (Fig, 209,lldhia) b©twe«» 
the tw) angles susp«ids hy a aerabrane (Flg# S09.e<»ij) froa the 
ple\m>atarfjal 3Clero»e» Parker has only isentloaed the memb3?aaous 
suspeaaioa of the aaadible and has not shown any definite a r t i* 
culation. The distal regicm of the aandible is oeta«»dentate# 
Ont Qf these eight curved and pointed teeth (Fig. ^)9«t) th9 
upper Bost la the largest and broadest and stay be called *»Blad^ 
(Pig* a(^.Mb)« The two blades of the two aandlbles l i e li3» 
cross swords in front of the laouth (Fig. 206,Mdb)# 
Bach w&xillA as already described is demarcated frcss the 
upper half of thehead capstila by the presence of the hypostorml 
selerome (Figs, 806|<^S10»hy) • ?«atrally i t is bordered by an 
iiwi€«#lete thick dark brown sderotised band called ^llaxlllary 
8Cler<»a«*(Flg3, ^)6t207|210|&Sll#M:cs), I t i s incoRplete in the 
sense that is does not aseet the hypostaral sclerosie* The small 
dis tal regl<^ of the isaxilla is ajarked off from I ts r^atolng 
pir t br a tm. dark brown, s t ip i ta l soleroroe (Figs. S06,207|&210« 
sts) Joining the hypostceal selerosie with the eorrespondiag 
S35« 
BSXillary selerom«, l^ l s d i s t a l part is th® stipes (Pigs, S06, 
&210»st) ana possesses a t iny d i s t a l lobe aalled **stl©a*'(Flgi# -
206|a^lO*g) lying by the aid© of the lablostipital . tcl^rou© 
(Figs. S06|807|810|ab2U»l9ts), Slightly proxic^al to th© g a l ^ 
1« the tm3«gm©nt#<i maxillary palp (Figs* 206|<^??10,!'t5qplp) placed 
in a Golourleas c ircular 4®pi»®.ision (Fig. SlO.Mxplpsoe). BeaidcS| 
there ST© thi*@« aeasory splnss prei^ent in the s t l p l t a l region 
(Fig« 210«i)« The oardo i s atretehed fi»oa near the posterior 
tentor ia l p i t to th© a t i p l t a l scl©rom«« I t can ©aslly he 
differentiated Into a SE^ll 3Cl©i»otlaed yellow ppoxfcial part 
(Figf • S06|S07j210,^ll ,Pci) and a nfisabmnous d is ta l part (Flg» 
206|207|210#ded)» ©t® fomer ©ittenda from nmr th« posterior 
tento3Pial p i t to the towainus of th@ oaxlllary aolejpoaa. This 
division of card© is not deseribed hy Park©r in poliat©s gallleni 
and by Qlovms* in Bi^con taohajrdiaa, 
?h« ventral wall of th« hi^d oapsula In I t s anteifo»m©dlal 
ifagion dtvalops a thick broimlah CUPV^ 3cl0rotla«d struotura 
eallad lablo*»stipital sclai'ojia (Figs. 306|207|&211»lsts), Sach 
«nd of th i s 3el©Poma fusas vith th« d i s ta l paipt of tlw OOFI^S* 
ponding riaxillary sel troao, Th® a^i i -clreular area thus anelosrad 
in betw®^% the rao-ath and the lab ioa t lp i ta l selerossa^i is the 
"Prementuisi^'CFlgs, 206-|g07|aiSll,pffl). The rmmiaing laeiabranous 
area of th© venteal wsklt m&y be rsgarded as **Post ErentaE^CFlg^g 
S06,S07,a:211,po3te)# I t 13 evident that 13i@ «hole ventral -mil 
b©cos«s "LabiiM** OP the lo^«ir l i p (fig* f?06#I,b)» She psixscicsal 
and d i s t a l 'parts of the lower l i p hav© been tensed as "sub-^ettw 
and labium i»esp@etlvely by Parker in Pollstes Oalio'tts instead 
of fKfe post aentiM and prem^itms as raggested by ^ e present 
writiHr«B«std®Si Pmekmr^Jma mot 9hmm any line of ^mmvm%%m^ 
^•^mmk the tm parts ©f tli« l&mx' l i p , fh«?« «y« four s«ftior7 
spla«» (Fig. t U . t ) , oFlglimtlag fi*€»a ppira^ittm slightly pm%^im 
t0 th« palpi (Fifi , 206|i&811»I.bl*lp5 • 
tlm Ii3^|^ryn3c (Fig* m?*M^W} i s fin «loag&t«<i ftFiidt^u^ 
eoasiatiisf of two lateral ^ i l l s (fig, W7fl^Mj^) uliieli ar» 
Jd.iB«d with Qm tknQthmp IQ tht proxiiml psgioa 1^ A taal l trass 
•^©rst i « l l (rig* 207#ti^pliy5# I t ipoofi tli« fr«« distal aargliL 
of th« pF«maitiM and foms a eavity o^^^ing by a i l i t lilia 
ap«?ttiy« mhov9 the pr^imtiM elosa to th© aiddl® of i t s fy«a 
distal sargiit* fh©r« Is no apiiuidrat* 
fha la im spins a ©oaoon fot i tsalf aftar tha fourth 
aedysis if tha la t tar i^pehiNmiaas vith tha ^ehausti^ of tlia 
host* I t is inooirast to say that faadlng is totally stopptd 
aftap tha foiirth lao^lt* Tim l&rm h&t iavariafeiy bean fotind 
Imay i» fi»i«iing up i t s food lAifth i s geaarally oousuaed iri^ila 
fay iKmrs of tha aadysis* SoaatimeSi though vary seldom^ i t 
has b©««i iGmoiS. busy in eating ip tha food^for another tvsnt^* 
foi» houups aft#r aedysis* Suoh eases aye vmpf pipe. Generally 
within a period of tmrnty^foiir hours after the fonr^ stoalt a 
eoeoim i s span by ^ e l a r ^ * tn tha beginning the eoeocm is 
a dalie&te sillcy t«itnre nhieh 3ater on hmmtm a thiok| bat 
translno«it| eoapleta parchment l iks oovering a l l round the 
larw* Internally the oooo^ i s perfectly ^ooth i^He «Et««iall 
i t is lather roii^« I t is slightly longer thaa tha else of th« 
l a n a i bat has no shape of i t s own whiob is totally dependant 
mpe^  the tnfmal of the host* 
^ tvat t.^ « ^ ^^^ ' , .«rloi CXa^W- »'"^^* ^ . „ . 
W«^f/-to^ a^^atio. 1«^ ^ ^  ^ ,,^. art 1^^-
fourth aaa ttv. ^ if* ^^ ^^  ^ » n th. 
,«d aa^^^ra*^""" .^» dorsal ourva - ^^ ^^  
tH. P"*"**^ ^, , .^4y f . U <^^''** ^ _ ^ , on. "> « * " ^ 
@39# 
tmiividfitd lab ia l pal^i imnging twam i t s distil l pevtitm Cf ig* 
)^4S*X«b)« fim wamillMVf buia Imlge cmt on •I tbtv tid« of tti* 
l ab i i» villi imiiiviSedl naxillfir^ pt^Xpi m% th«iT d is ta l Isalvti 
CFis, i^)€9#l«), 
fh« thorax of t ^ pTmpipk •a^ ib i t s ^mginaticm of tW9 
paipa of %riag*ba4s in i t s $«oom4 aM third «#g®«at« (Flg.804A, 
V]^)# fhiti* viiig«»biids iird just l iko ii tall pa^ilea ?«itiiig <m 
t&« «id«s« Each of the three thoracis iegments In th« posterior 
Imlf of i t s v©nt®r oontair^a a pair of petort«3liap€>d inmrmA out 
l«g>bttda (Fig« ^HB.l j i ^^)* 
XR Um case of f^al® the abdosen a t I t s d i s t a l mud 
•sdiibita w g i n a t i o a of valYular buds in the foT7: of f iv t slKtrt 
flappy |jroo«3S®s, r^o of tJie::i ar© dorsal am mt^ be' refai'd«d 
as thi rd pair of valvwla* in lal iiature (Fig, 2C>lrC,3gl>| cmM of 
th/sm ia c^antrally plaead aad may bo talioa as *'?u3od s<wjoad pair 
of valvtala®" or "3tyl®t"(Fig.204C«2rl). the roiaalning two ar# 
vantral mant which wil l «v«it\3ally d@irelop3 into f i r s t pair of 
vaivual© or "laaoota'HFig, 204C,lvl)» 
Morris in the oaao of "Propupal stagoa ia Iohii«iM<Milda«<» 
has sp l i t up prapupal atag® la tvo diat:,not stages i^i«# «K>ayiiphftl 
a»d proiB^pMl 3tage« of p?©pupa, Tm eonynplial of iotu^^immidSi 
aora or lassf is- air^ilar to tha f i f th lai^'^al at \ saof 3t«ao« 
braooa deeaaa* From Morris's own account i t i s ©i?id«it ^ m t iSm 
aoayap/ial sfeage re ta ins coraparativaly more c ' l^rsctari i t io • 
faaturaa of a fulX»gro¥r; larva feha^i those of a prapttpa* H«iiea 
tbare aaaiaa to b© no ra.^son in lmzm%rtng o ut a n&yt stag© nhioli 
has m> iBorphological support to denarcata i t from the l a s t 
larval stag®* th i s objtotioa of the present welter i s driven 
. ^ 1 .*»«• « ^ ' ^ 3 ^ . ^ a o o « W - M . 
1» *^^«^ ^ '^^  ' ' ^ to fo>u.Wen day.. ^ , , . l ) . tW 
IZ>^ ^''^' ' " " " ' L t roe f - t l^e .X ' ^ ^ ' " ^ 
almost req^i?®^ ^^ ,^ 4ay« l^ a 9^ 
t o t a l n^m"- tv«»W-t«o to „ , „ U o n » 
^ i « d g « . . ^ " " ' ^ ^,^^, , , , . t aay« ^'^^^ 
^ 0 , . . f o 'W-" ' * th»t 3 * * 
crop ^ « " • " " ^ , ^ g « of te..P»^ '^ "^ ^ to 3.e *^i 
^ «»*-' '^ ^ '^X — --"' ^ '^"" 
^ n e w t«»p««-*»' 
M0« 
«f i^ ^m %ypi» of gmmmtiQrk» If t^tlmmA hf tl» payaf i t i i 
than t^«« ill fi«Ms«3»i^ #&a«a fwm i»«^ labtiiod lir t ^ i^ PtMot 
writ«r m ^mt&rm mmeg^w^ m»m* Mmh at a« airepag* m^ 
ttift |»r«s«iit wrlttr tliat tat»r« i t no posail»ilitr of total diMit» 
|Mia?am0* #f ptimsitet. c^w ^«rtt om, h^ m.f hi^mk in i ts lif«» 
®:fei« In aay p&r% mf ^ m irmr*-
ifiat^ aiM 1#»9 d^ffi^i in tii«» v^lmim pA^ rt of tlis j^ ^mr* flMi 
i^ifiiMS iiiiiipg«a out .iiftrtliwidg^bStiQallir ymp^ iafmiAhlf fmXm* 
fbs aiueimiai tmmmitf of s puraisits ^ t h mi« ia»l fs^ l« 
sftttv mmit$mmi» fifl^ r** !^* ^ys* fli« «v«r&gs longsvity of antls 
is tliirt3N>s«viR& d&rs* ^Mis« SfS Xlaits full dotm dtirini ]>?•• 
ifiat^ dfty«, fh« r<^a3«s Ijwraipitbly <li« sooit aftsr tlisy h&vt 
f iai^sA •gg*lArl^* 
Im l»%«^patory| g«n«?$ilyf t^« ^fusit^s ^^ittisif «:idtiibit 
so mmh vi§&mf as is mowmllf iii^iosssd in ^ s a in. ths fisHs 
netr nt9f attain isaxiji^ im Imi^witr* Bssi^lss tmmtmn mppmjf a«v«r 
to lAy ssxinm imliey &f ssgs in eftptivity* All tlisiM di«ir 
teelES mwm ^ t i s ^ liy th# piupssitss. losing liii^y s^isitivs to 
^^^rgioio. i^9iiP0Misat«, I& oifdor to ovopeoao tHo dp8i^sol» i t 
ifoitid bo siirioftblo to tols» tlio folloving prm&iktijim^ ssasaros 
At t ^ %im9 of WwtAim Stmrn^lfmatm <!«€«&#» 
(1i> fr«9H and b^lthy tt«^pl«ee4 slhmM M ii»«4 tmt ^nsmem 
(e) St«K»pi«e«» ihoiiia not b» allowM tso dry up aM Ar l^* 
£i 9mh a #of»litl®i2 li«at tolls upon th« |i««tt«it« ia^fa mii^ 
tmim» f«llmi and uitiaat«lr <3i«s# 
(4) tlxat ptift of t}i& sti^wplaoe ^i«!i i t insi^a t ^ ma^ 
ahouia 1% ot e^^itaiii tiia i^mslta larva vlt^ itl:s h@st| at t^^vt 
i t fti^rjr possibllitsr of tm stm bai^g attoaSs«4 hy a .iiliita fi^gat 
niili^ takai no tlae ln^dattipoylnf tha li^ fira* 
(a) 4 b<ii*ar larm iafaloping i^itsaarabla l»3aak «i>ott on i ts 
iatifS8s#fit iBiould not }m us«4 fop. farther faatiag* It i t l^ iMi 
fiMpi^ l ditaata nhiali ultiisatalr dattiposrs tha ^Atatita l&rm, at 
iiall« 
(f) fh% faadisf tyo»#i stiould ^ nashad ^ i l | r in inimiliig 
vata?! md Iat@r 0!i| driatSi if postlbla in mm WK0^ lii^t* 
Saaosidr ^ttofii pieaat mmked in food tolittlcm iho^d ^ #MIII^ 
^rioa a ^y* fliaaa >fill not alloir Wm stisk aauiMd Igr 4teoiq[>»» 
titioii of food on ^iBf Bi:i«^ vitlt f^ aaoal a a t t ^ i to t^ai^^jat 
.ia tlia fmdim tmv^ and par^pt to act upon tlie patatita at 
C«) Cattim piaaat tliould }m teparfaatly toakad in tmA ioli 
tioa to timt thara oar^  ha ao t@aarimg at tlie bottom v i ^ tiit 
tolQtitm. If l^a toltitim gatt tpi^ aad i t v i l l m k t ' t ^ liliolt 
bottof^  tlipp<ry«. Saacmdly at Mueii»«B. tti^^atiiFd tha bott^s 
bao«mat ttieky with miioh lag^t and vltegt of tfeijfcai^titat g© 
9^mk mM ^tinataly }ssfmk* 
&1 this ^onneetion i t my &180 h& mmxti<aimd f0m% ants At* 
to» moat ferocious en^mlm of the piraslt©. They nmkm a ®aw 
attaek oa adi l t parasites, cut thm into pi®e®a, aaid dyaj thus 
ftiliy to their nests* llhey caa rmiOh th© cage through •i*etri« 
eiamnetioa^ &Tmi i f th& cage is k»pt cai a tabl© with po4» filled 
iflth imter below i t s legs. Seac© is OMQT to airoid thalr approaeli 
%im fltig point ahoiild b« samr@A with cfevtA^TU A« tai# lat tar 
la "^ rin-oh volatilSf t^ ©r«foi*e# i t woulteot h« ii«e«aMij?y to mm&p 
thu plug point fr«q,u«ntl3r» 
^ ^ pifs^site im^FiMblr attaoks a l l tha thjfea typaa of 
bop«if» of ttipirwoatia iad Juaf onsps^: afi<l la thei^afopa uaafal la 
tha emityol of a l l of <3ii«.. It*s lifa*orcl® 1« eosparaotlifaly 
ahofta? than that of tha host with tlm raault that thara Is 
mtmvf poaalhlllty of i t s attaining gs^itar Btnhar of g«iiai»atioaa 
In a fmi? than tha host* 
fha i^ poaisioa of a lotig ovlpealtc^ halps tha pafaaita to 
at tain gi^iatap pa?o«E}taga of swsm$9 In papaalting t^a host* 
Tha habit of lading mm agg per hoat eouplad vlth tha 
Inatlnet of attaeklstg' h^ l thF atid aotiva hoata tanda to a^tianaa 
ttm .pareantaga of 9vmem9 in Wm oontrol of horara* 
tha p]*aatioa of dalarad as^gi^a aavaa ^ a paaraalta fvoii 
haing ooEifx^iitai with tha p]pohl«i of tiding oirai* ^ a off^iaason* 
OvaF ai^ aho^a i t , tha hahit of nti l lsing iaeohaniR ap, by 
ho^ara as t^ali* alt«i»ata hoata «i^hl«a the pa^asita to toaad 
upo» Vmm In araas ^»m^ Saoehaifw ap» apa gseidlng t i l l tha 
mmt*&mm ow 3vmr o?op has davalopad infastation of t ^ "bmewiPi^ 
!Kiia ahows tliat thrift i« no poaalbiltty of any tjpeak ta th« 
lift-cyel©- of th® piffaslte in any part of th« y<mp» Lastly t t 
aay "ba noted that so far iio • hyj?©?-|»i»aa4t« of this |»pa»lt» 
hB$ b®@ii x'Qportad* 
FtOBi til® for««gotog aaaount I t i t obvious tlmt 3t«no*bx«eoa 
d®«saQ is of potential iiaj^rtait^© as a parai i t t for tli« eoatifol 
of borers provided i t s reLoaao in fiolda at a iMTgtt ioftla is 
Well»tis«d &ad ¥011 cal®ulat«d» 
' fhft mliMmxt&rj eaiml ocmsista of thi^» main 'parta namalir 
CI) f€ap6«»fiit, (ti> mid^gut and|( i i i ) liin4*gtit# Tbmm reglona. 
. oaii bo aaim f rorrj oiat aid® without dtaaaotiag th® lar'wa ii^ila 
i t ia feodii2g mad has not tmdargona tha MA aa^sraii* 
Tim fo3ra*gut ia a atiort tuba axt^idiog frcm mgmtti to tha 
pofterior region of tli® prothorax^ It±a' aatorior part i&fafcmt 
of tha brain ia eailad "Antar'^ ^or pbaryax?* i^ieh la dorao^immt* 
rall|r otmpreaaad <Fig,212i*A^^}« tha maff^ braaoua ^oraal vaU 
of tha anterior ^ r y n x ia fuaa<i with tha fraa lowar i^rgia of 
th© lalanj!s| while tha vaotral %iall ia eomai^arabljr aelarotiaad 
in i ta siiddla* Thia solarotiiad plata my ba tarsad aa 
•Flia.ryngaal. plata* whioh aatariorly mn^a with tha poatarior 
margin cf tha hypopharyagesl roof* . -
The ramaijsiitg. part of tha fora^pit from antarior ^u r^yaae 
to tha fora&an siapuss ia imrvow@r aa eosparad to tha aa tar lor 
irharyax and may b« eallad "Posterior |^aryis3(?*(tii».2iafc#Pl^), 
Tha walla of tha poatarior pharynx ara totally imm^immm^p I t 
fais«i below th« brain and in h^t^mn tm aivewmme^mStml 
e«!»issup#3 to ®©«t th© o«$op^su3 at the j^mction of th« hmA 
with tht thorax, 
Parker's ''•epiplstryagQal imiep'* in liwjrocaatrua glfatiEkSlf ©y 
^ i^f f i r*3 "phaFj^ sae^  In l^iogaa tostaedous 3P«pr©»®at3 tlit combined 
anterior and poaterlor pharynx of th© pressnt writer. They hav® 
failed to spl i t up the pliar^x into i t s tm> distinct part3#Tht 
preaont ^ i t©r considers fch© anteerior pharynx s&lnly r«»p(m3lbl« 
for sudclRg pur.po9dSt ^ i l® th® pofterior plmr^ mx b«#id«8 halping 
th© asterior pbar^nx In suoking |teirv«s IHM a paasaga for foo4 
to desoazid into tiid oaaoplmgus* %,« oeaoplmgus i t tho last part 
«f tha fora«gut Ijiag in th© p rothorax* I t 13 a short tuba of 
tmifoBa t&ialmaaa and cosaneeta tlaa po»t©rlor pharynx vith the 
Kid-gut (Fig* 21^,o©>» 
The Ejid*gat la tha loageat part of the aliaentary caaal 
eeaupyiiig th® i^ihola langth of the b o ^ exoapt one antarior and 
two posterior sogimta* I t I s oval shaped with tappering ends 
and broad mid region, ikiterlorly i t raceives th© oafophagua and 
postarlrly ends Into th® UtoftwlK hlad*gut (Fig, 21Sl,Btg), 
ffm hind^gmt (Fig., gl^»hg) i i a ahopt tube rtamlng in the 
ISth and Wth aerronta of the body ©r the 0th and 10th abdamlaal 
eepi««t«, fhe anterior part of the hind-gut jolna t^ i^e mid^pit 
(Fig, SlSB.Qg) and reaeiires the t^o aialpighlan tubules in i t s 
proxlMtl region (Fig, 212iiaA,at), I t w&f be called *'Il«o*eolon*' 
(Fig, 212S«Ileol) which dlatally mxds with the posterior part 
of the hind-gut naaely "leoturn" (Fig •212&as,Rect), 1!he dersal 
wall of the rectus at I t s »jaion with the lleo-col<Hi swells out 
in the form of a blind poneh called '*Hectal divertlculua"(Fig, 
WwMm 
« 
*4]i»t<* 9,% tliit limfitlcm of tim tmemM ft»^ s%«7iiw ^t tSm %MM% 
lMM)(»«t gt«iijw.lly t»i|ipiiriiig and ^pto*v«iiti*allar eoRi^ iNMia«d« 
fimm is «pftlr of 9 i ^ ilaiidUi>®fitli gland (Fig« 2l^«a«Xli^) 
fetfiBP«at«» i n ^ tw© eaaW9lu%fii tmlw* in th® aateyioi? r a g l ^ ^ 
tne aMosioa* flit Xowwr l»mneh (Fig* 23bm«X^2lig2.) ip>»t4i' ovit 
t ^ lAtmmmwmktrSkl mmime% i^i la t ^ uppeip (Fig, tim*'^ »ii]Eg}.} 
ov®r til® lateyo^doraal iwrfaoe of ai^gmt aj»to tli« Iatt«sp*» 
iunctioxi vitli t ^ liii^ga,t« IS&eh. tilM glmM. fr<»», the po.i»% of 
bifuyoation upl» tha aiit#rio.r r#gi«Hii of tha pfotaiomx tmm l«t»* 
irnUy along th« digaatlira %rmt utmost liM9 a atmi^^it t^tM 
fi^@& frod ooiivoiutio»a« tAtar em i t aatars the hmA ragicm 
l»i«aing vaiitimX to tiia %mmsw&r»% .taatoFlal bar m& tapper* 
dmm. into a m&rv&w duots ifuntting cm tlie sidaa of ttm r«i|Hpetiv<i 
oirmnioasopbaieal oc^naeti^e (Fig* 21^a0*LsIkgIdyR«llcgia)»<ia 
entariag tlj© Jxypoptmrymx i t ftiaea with i t i alstap dmut of the 
other BMm to form a e««oii d ^ t , l^ia ©asi^ m dtiot (Fig* 212A» 
alkglcd) of the ailk glan€a wjda with a H i t like appwtura i s 
the distal tafioii of pr^nantum below ^ e mou^* 
I t is a oimvoliited glandular twb© lying below ttm 1st 
thoraeio ganglion* It* Sinall Mat (Fig* 212C»AQgl# passiiig 
below the suboeso^iageal ganglion enters the hypopharimx (Fig# • 
2l2G,HphF) gtmrde-d on either side by two dtoets of pritielpal 
silk glands, fh© oc^ issKm d»ot of tiie priBoipal silk glands reeeiirsa 
that of the imimnut a o e e s ^ ^ silk glaM« The present w r i t ^ 
Hxkmt^ fmmm'aMA oth»i*9« Iii QT&^T t& aseertaln i t the pf9$m% 
ifPit«r gaud* i»i%i«i^ imi <Sii*tto%lcms aM in &11 eassi Mi* fland nas 
f|i«i*« i s a fiftiir of }.<^ ig tquiiitA^ eftinABWimi malpigliiftii 
ttt'Nild* OFigiimtifig f7C» th# ¥«3it]pal %mil of il«&*eolont tlt«f« 
jma f?«# fa?«» ©wiirolmtioai attaehtd to tli« vestral nail cf 1 ^ 
mid«pit me^ %n& in tlio ppothonix aa jm^itom bliM tuliea* 
Tfm raapiratorr aFatatu oonaiiits of tm latiii*a3i tnmlai of 
milfowm/muEm aootion oxt«idliig pafmllol to oaoh oth«i> Wt on 
•ith^^ ai4i# of tha hody frmi ppo^orax to ^ a 3tli alxICMfiinaX 
sagm^it (fig« 2X3«Iifm)» Saeh Xator«Ll tv^nk ipaooivas nizM wsmVL 
tifaohaaal tubaa on i ta dox'aal aurfaoa (Fig* 213.4)* Tha'antarlov 
moat of tliasa »iaa l«a4a to tita la t apiraeio of itSa aide Xooatad 
iB. tha poatorowlater&l rogidn of tlia pi*otoi*g<jm m&4 aajr 1»a oalXad 
"Fipat spimoular tube**, fim vmAiniMg ©Ight apiraelaa of tma 
alda ara aitoatai in tha mEt@ro«lat@ral rtgioiia of tha lat a i | ^ 
ab4c»aiiml targa. Tim abort apirao'^lar ttibe of aaah abd<»iml 
apiracla wada on tha doifaal aupfaee of tho lateral tansik of ita 
aide whan tha lattaip i t ^hmit to %ntm iiito tha sa-gs^it iiaaadia 
*«al|' aatarior to it* Ttm panmltiaata and tha laat aa^nwata i^th 
of thO'pax aaa.adb^Baa do not poaaass tplraolaa with ^ a raault 
that t&e total amsber of aplyaoles auotmta to iiiao jpaira* 
Sligitly aata^ior to tha Jtmction of tha apiraeulap tubaa 
in aaoliof tho apiraola baajfing aogment with tiia lateral trunk 
tha la t tar gi^aa out a traoliaaa £rm. Hii^ maaal aurfaaoi oallad 
«iKri«I timifeai«"(Fig»8J3.!j). This glwisoff tm hmmh^a^ mm 
p^Btmti^ ifliieli ipF«a4l« &9er th« 4sFsal region of th« mm 
Mgsisit (Fig«ai3»C) md th# otiiar a!it«rioF ilhieh s»|^Xi«s to 
tli« ^p^mt {tlaeed mat^riot to I t (Fig* S13»a)* ffm lBL%mm% 
twmik Trmi i t s ir«tit2>al mmtm^ m/A fiigiitl^ postwrioi* to tlui 
•ylfseiilar tulM glvfts out a Wmnoh oailtti '^V^tral tiracimsa** 
iHtiiKh l^andl^* lEto tuG (Fig* S13««)* fli» post^Fior <»io of ^i« 
tue liranotuis me«ts i t s 9ia%«F l^ ranoh of the other side of tin 
•a»e segei«Eit to form a loop ealledl **7aatral ioo9**<Fig*213#g)} 
wiiile tiM amteifior mm spijfeads over the ventrml regiim of tbe 
ease aegsti^t atid tlie aegmeiit anterior to i t (Fig« ^L3«f}* Xa t ^ 
posterior regioD of ^^m laesotborax eaoh la t^mi trunk gives oat 
a dorsal mad a ventral. traetiaeCFig, SS^.byS) tihioh are e»ietly 
similar in a l l res|Miots to their sister bpanehes In. ^ e spismele** 
b^iriiig sepi^rits* 
laoh lateral tmnk inters the head eaps\:ile as a siisgle 
narroir tufee %micli later on,divides into Binute amiKShes (Fig* 
aia.kyl). foateriorli* i t is ^itended into the 10th abdmainal 
segment i^ere i t mn^» W tw© t»rai^hes (Fig. 213»iqF^ my»$ • (^ 
i t s \mf an^Wfore leaving the Sth al^ tSoisinal segitent i t gives 
off a <lor8al and a vt«itral braAOhes nhich spread O'^ er the 
oorrespondiug regions of the 9th segisent (Fig«213»b,e># 
fhe heart is a long tas©«Mttvoliit«<i %iih«, i t is stretched fron 
the anterior region f>f ^,e lOth ahdomlnal segment to the hrain 
rtmnlag a id -^ rsa l ly ovsr th» wl«>le length of the aliseal^ry 
eanal* I t is not alloifed to rest on the digestive t rae t | as i t 
superfteially apr^ -ears d«e to the p?e9«soe of si^ihranotis dor^ml , 
4iA|^ p&Sm nazmiag tiiitvally'to i t s nHoie Itogtli (Fig»^i4«SS|^}« 
SiM ^ r s a l iiai^ iftt^ fm Qcmtitta of t%f«lv« pa Irs of mmbt&mm§ 
trttmglm9 arrangti ^m •Itlniir side of t ^ hmtt fposi i^Mmttt^fts 
to %b« 9 ^ aMoR^fial sdgtsent in eqvml nvm^mt i*««, t»ii3.ir« WH^ 
tffiMMgl^^ <^ «@te^  iiid* ! i^« ap«x of iaoi% triangle is f ixac ia 
tli« iBt®i?*t«i*|^I groove I imii© itl .j bas« fus«» irltli tlMi Mtt 
i»f %h» Qwmsp&ndlng tPljUigl® ^lieath the h«a?t« B«si4«i m^ 
trfaiifi® s^^ts nwar tti# iia«« lif itjl::' aiit«]*i«r tid* witli th« 
po9t9i^iop fli4« of til* tria&gl® i>lao«4 ftjiterioi* to it*. This 
eomiitiewi wakm the Soi»sai tiaphsmpi i^  oontinisoms stft»»ttir« 
o7«p i^ieh tli« h«srt ftotiiOLily rms* Ho tj^ aoo of this diaphmpi 
t s fowid in thft I s t 9mA las t boSy 9«pi^3ts and also In isHm 
ftm ^mfwal surfaos of iMioh tpiamgis i s ti»mirepso^ W tm 
itusolo fihroa orif iimting ffom i t s mp^x m^ m^ism ^» ^ht 
eofr«sp^diiig lftt«ipa3. part of th« hsai^t. Thess tifslvn pairs 
of allaf^ BBisoios &FS pf^ cmiaont in tha aMoiainal 7egi<m and 
Icetjp thtt haapt itt«t«lt«il in position (Fig« 214*!3ipl^ i&i)« fha 
pifasmos of 4orsal disi^fasa sats off tha **Oo3rsai siims*' frp& 
tha «iriiw«s«l siJius" l»oth ^ i n g in e<»iiaiiotti<m thpoan^ ^m 
iBtajp^triangiiljap spais^ as em a i ^ « r si4a of tha haart* 
' flia vaatpal dlaphTa^ i s a oc^tinous ovai shapad mimW»mxim 
shaat s^fa^had t3fem mmmthotmE. to tha t th aM^ninal vmittof 
(Fig. S15*?i|^)« tieeapting tha is^m lataralsargins nhioh a?*. 
tismd on tha ?«sp«otiva sidas of tha vimtar tha I'aiAining nhola 
of tha vi»it3^1 diaphmi^ i s fi^ aa (Ftg^2lS»Um:t}m 
JDiarsally ^ « iS la i^a^ is oovarad otrar h/ t r a n s i t s * 
er*i»lass paralial isttsol© filMWis vhtoh ocmstitata ^m "fantrai 
tvmiMvejfm &B290l«i*' of the &MGmin&l mttoulatup* (Fig* 23Mmr9i^ 
HoX) * tm pfsmme «f %h» fm&timl A%&i^Kmm s#t8 off **?«<it78l 
•t»u«* trmi tim «?i|Kj«Fal alalia* • 1 ^ vmitml sinus ecaitaias 
tli« ^^atral nttpvoua $f9tm,% utiile tb« iriseciral liiniui mmX99^9 
pylaeipal Intaiiml^ygans* Uulike dopsal alaas th« v«atyal slmit 
i s i» eoe^iiBiloati^Ei vith tim Tiaedral sinus cmly .in ths Is t 
aiKl ^ « lAst bodi* Sfigmeiits uliioli lAdk «3Ct@nsi^ i of t^im vm.tv9iX 
^I^I^Fftpi in h^i»&, Bi»iid&S| thsrs i s no %itm9 of vigit?al di&l^* 
je^ gis in tlKi liita l^ rsgi^^* 
fli« ti«art ecmtains foay pairs of cistta (Flg» 214,0st) 
•itvui%«d ^lopso^temlly at s<|miaiistft£io« in the aMoffiin&l r«giaa« 
fh®s« diirids ths h'mrt into fiv« ^listinet ehanilMirs* 
A tfpieal obaslisi? is a crliadsricsal talNi vith a.!it«pior 
rm$Um (Fig* S14«3&iit«) tsppsriiig otit like |« t of a glass* 
fnimsti uSiils tbo po9tmtlQt audi (Fig* SX4*4l^sta) «X|>a!i4s ai^ 
talEss up ^ a shapa of tha fii?iBal*s ha^4« fha postarior Wfid of 
a olitebar peoaivas the anterioi* mai of tha praeading ohanbapf 
ai^ a pai? of oMiqua m,remf spaaa thus Xaft hatwaan thaa 
hmimgm t^a isair of ostia. in that ragion (Flg*fM*ost)*Al3. 
t^rpiaal aha^^ari basidaS| thasa ehafaataristios ai*a mi^ml in 
slaa as vail* Suah ahamli^ /rs ara l^a ^^f SMf and 4th ohashars* 
fha 1st Qhsmhtm i*a« ^stairiot ^»3t| has m> fuimal«lil£a haa4 
n&r thafir i9 &nf ostitm possassai W it* The sisa of this 
ohamhap i s ao@!|^9ativalj maallai** fha 3th chamhar i s i^igaat in 
a l l and i t s antarior Jat^lika tanlntss isnot irisihla on aa^Kmt 
of haing siai»gad into tha aorta* Tim short tmrt&w aorta ooeupias 
tl»i theraaia ragioxi and ands orar tha i»astarior phani^ halaw 
2S0* 
©MS Whole ii«r?6u# syat^Ji ©an "im (Sivided into two j^ %?t« 
aetropdtag to i t s dlspositloo (1> CepMlic part, < II) .Bo^ y ip»gltta» 
ftm eeplmlii} part consists of a Idbi bllob«d lira In pliie«4 i& t ^ 
dorsal region of tii« hi^4 «llgiitlF poateyl^to th© aiit«i«ml 
, iNielEttts (Pig* 216#^)» fm thriNi typical part* of tli« b?aia 
oannot b© dlff#t^tlat®d. The vaatral side of th« brain gir69 
out a paiF of asall ani tMek narvea oaHed'circtaj^pyuteal" 
cowaaetiiraa (?ig» '216*0iif|ft^ f@oii)| miioh m^at with th» doy«o» 
mnt«T±m smrfaaa of tha .atilioasoi^saal poigXion CFig*S16»3o«0ac)« 
fha la t ta r givas out two narvai from i t s poatatlor pagioa to 
join with, tha l i t thoraoia ^nglion (Fig»M4»IBiQftg)« 
In t^a ho^T i ^ ion tliara ara i^av^ ganitliA aoimaatad 
with ona anothar W a pai? of a^il l aaparata and 'paraxial intar 
*gaagXi^ Qiie e<mnaatiT®a (Fig* SX6«lki1^iige^)« taoh i^ uagXioa 
&ppmr9 to ba aoii|)oaa<3 of two o^ iraX ws^ss ftiaad !>/ tliair aamX 
stipfaoaa* ftia thraa t^raolo ganglia {fig, 2X$| ly2^3|lh(^> 
mim Mggar a« oosipapad to tha aight aMoal^ml ganglia and ara 
fXaaad in the postarior ^ I f of tha tmpmttm vaatai** MoBii 
thm^ete • simglimk giiraa out tw» pai^s of tranavaffta n«rr&9 
(fig« 2X6«f]^ imv)« 9ia a i ^ t ahdcsainaX ganglia CPig* 216«1*S| 
4hd(lng)» ara pXaaad in tha ijosta^plox" hmXiraa of 1 ^ la t aight 
a&i<Mitial trantarai and a pair of tranavarsa nan^ai ooma oat 
fpon aaoh« fha aightli §angli<m ia biggaat in a l l and aands out 
four paljpa of narwia» 
tha rop»»duetiira aritHE^^^Ni pr^smt in radmiantary form 
and \mim yet to a«vaXof i l a far,ioua eoBprn^ats* -thasa 'parta 
probably erop ^ Momm^^imm- aftar tha larval pariod haa tudad* 
fli« aitlQ V9pvQ^mtiv% afstmi consists of a palp of ovml 
t«ate« (Fig, 23.7A,ft3) pl«ws#a lattro^vmtmlly to %h% #ig«itiw 
traet In th# @ighlh AMomlimX segment* llaeb t«t%isf^Giii i t s 
posterior myS, 4oiNi2.opg a tlilzi tuto# aalX n^d Vaaf^  4»t9rmk» (Flg« 
217A«?d) ^lohy Tuimlug in metov^tral Slroetloiit wsdi s u b t l y 
ftnttrlor to the d«v«lopiiig g«8ltalia« laoh vas^deforoas sifolli 
out at i t t s t«rmiita3. ^ad vhieli dof In i t t l^ do«a iiot «»ter of 
fQs« with the-genitalia (Fig* ^7l«fd«}# This ayft«® appmrt 
9d mrlf a t tlio Isrm. aftwr f i r s t •odfld* -
Ita t&m 9wrm&t^ segsont i^ @ tim oimrles aire aituatod on 
t i t l i t r 9ld« of th« 'digatti'm tract* -flsaiif t«7alrml fllaaants 
tifist potmd aaoh othar do^saliy aoroas tha gut« ! 1 ^ turn abort 
ovldQota mssiini •'mntseo^-^mmllf m^ 9,t idi 1^7 into a pa.ir of 
aapullaa* 
ftm laala g^iitalia makad Itra f lr$t appearanoa in tho larva 
aftar f i ra t mmXt aa a i».ir of oval dotod®:wai thiol^gj (Fig. 
tltB,dfe) oa tha postarlt^ half of tJ*e ninth abdoulnal iterniM 
(Fig. El7B*3Xit)« tl:M«a ara i^laaad m olesa to Q»a anottuHr t ^ t 
i t b®Of»jea r a ^ a r dlffloiilt feo ragard %hm as two t^ileteKilng^ 
and not on«» l a t h a ^liiaqu«it larval stages thata 1sao<^ dia* 
tlBOtir a«i>arata from emm aaothar aad gat lodgad la a giiiltal 
ehamber (Fig, SlTB.gc) imieh la axtarnally eovarad ovar hr ®ia 
body cmtiele. In t>i© laat l a r w l staga mah tliialt^Eiing !• 
partly spl i t up into two by an incompleta oMiqua spl i t (Flg» 
tXTBtM) Starting from i t s an t^ lo r sargin (Fig» 7^B»Ant»s3ard1») 
ftiid «iii.i!ig t^ ^OiF« r«a^iiig tilt oppoiit« siftpgin (fig* ^ 7 i « ^ s t 
ft^tarit iM ft^v&m'lm i^moGnW dmawih^B ttm ftpst 
mppmmktm^ of t!i« f«s£tal.ia ^wm, th« l a n ^ i« abomt .Wm lemg* 
Had IMI giir«n %h« p&rtidnlar l a rml stage 'lit imiah ^ M gwiitftlln 
oakds i t s f i r s t app«a7an«« Insteai of 9lse of th« lAWa !ii« 
ft@e^imt mml^ hair« 1>II@Q of gff«at«r value to the omtcmologlsti 
for isakli:i£ a oompa?ativ« study an ^ e d0V«Iapm^it 9f si^ X* 
g«iiStaliA in inadota* 
ISmr^ mm two pairs of bwid« ?li# aat@rior pair CPig»^ ?C«4B»} 
1$ pia9a4 vitliin tliii gaaital ®imml>^  (Pig* ^XTC.go) e0&e«al.«d 
b®n#latli tkm GutioHa ia the middla of tho aighth a1»^»aliial 
st«rm» (Fig* SX'KS.lTIXIat}* flia gaoital #ia»lier is <m i t s mjr 
to divide into t i^ lataraX halvaay mm. with a IsM izi i t , dma ta 
anteriorly dir»et©4 b^ad (Fig. 217C«b) ia tiia middla of i t t^ 
IKistarior oargin (Fig.* 217C»f*03tBiargc)* !i:iia by i^a' s^smin oval 
ahapadand <2b iiot imdari^ an^ i&odif iaatitms during larval pariod* 
Hia poftarior fair of b«ds (Fig* 217C.db) ia locatad in 
tha |)oat©rior half of tJi® aint i ataruMa (Fig* 217C»IXat>«JBietly 
ia th® asmmar. daaeribad for tha antarior pair* Ha2?a. tha ganital 
cliaBbar (Fig* 217C,ga) ia parfactly spl i t u? iat© tuo l&taral 
htlvas with a bud isa «ieli* fetafe bad iiaiiging from the anterior 
mrgia (Fig. E17C.4nt®argo) of tha mtfam raapeetiira half of laia 
genital ehambar^ ia partly divided' into an outer mad an imi^r 
halves due to tha appaaraoaa of anteriorly direatad invagination 
on i t^ t posterior amrfaae (Fig* 2l7C*Iav)* . 
iif %im l ift %mim 0mim t«if • ftet* 
f^loi* utatesr Vint*? pf«» (^«i| i^iod ptrio4 vtstiir 6S J 
p«riot C«t»»Pt la fmti^ 7B%m 
i i f « p#i>lodi f l a 
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f^ ta^# ^o»0« d«ai3 vltli 1 ^ ol>9crv«d tnd ealeulat^d 
ImmA « vidtH ef tlm lnx'Vtt in Its fint initftri. It iit^ie®t»9 l ^ t 
t^« li:ier«aiM in t^e vtdtli of tlio im&a ef 3t«ii&limooa d6#tA« 
at «nfiifti«d tii^«p %«ir*s L&v« 1^ 0 ratio of tuortftM ^ l^« 
vMtli ®f «a«li iBStav is I«3 miioh <»mb# lifti br Siiridiiig i6«li 
ab«trr«d i&«b«r in ^ ^ mmim W th« a&« vhioh pvmm$m it« 
1 ^ ApppomffiaMon of tlM o^w^vwl !<;) ^ « .oalmtlAtodi BMiaurMtcati 
19 m 9lmm ^lat thesm is 1^ pFolmbilit? i»f an •@4|jmia b«iiig 
1« A3^imfmmfS0k»f» • • . X9^* 
4. 
€« Aiia%i|P,lt» 
7 , 4ifatifP»ll* 
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lof^" 41 mmtmsy of a !i«ir &Fym^ 
3* It^XistfHcf^aiMHi* • • * X^Rti* 
wM. pkw&f$i%m or %h^ luf^iiaii ootn 
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• • • 
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A lftl)0fa% ?^7 guido to tlM study of 
tlio Bvolution of tho wljags of &9ie^ 
«J9iiiryllls^8i & ao,|ltl»ioa»INNf IOVIE* 
(^ ^ 0 oo7|»03% dla ta of 4iet«^oiui 
?ol«ldl«pi^«13«23. Figs»ito6« 
Q» thtt o^pom ailata of ^iptofotii 
lol« lB6»fi>*mO*»^ 3ii flg» 1»S« 
Ivmforatios trcm tim m9&lw^m& 9M 
fttM»s^^io l&»Mi^* F7oo*Ror»d^ 
• Oaa«»osi| ?• ••» liO0*3« itsoi^lptioii of mm gmmm msA 
B^^mim of hjft^mmi^smm, ^iloetod ^ 
lfRi«0*<l« i^£^o ftt lltotaittilialA mod 
foi»ni« Vol. XI7. $t*4^« 
2^« 
^ « * * »• I l ^ « lkis«e%i.| their stiinj^tort mad l i f t * 
m, C^tiMn^Mmd* ••• X938* B^misi^tmrnm n$mm$Xl»l^iM^i^m* 
iiipbr «fi^ i ^ t # math }>oitmp (Beir* 
90* (S f^7«t&XfB«l« ••« 29i3« JAi&t(»^ said lilatoSogr of fmmlm 
ft|^oS!aotiir» orgasi« of lRl»rob2'&eoft 
^li8miriit^sl»md«4im«E»t»Soor 
3i« Ctjmam*Q»P» *«* i93S« Hisoot pumsitos and pr«datop« of 
|»8«ot fi«t»« Cireul&r Se» 3i6* 
3@# ** * »•• I9i§* iatOH^p^gous insoota* lis Grov^Biil 
Book 0o*£3O« loir fork & lioij^ fm* 
^ « Cteitookfl«H* «*« IdlS* 1 ^ wingd of i!isoots» fiio Coissteek 
3A« * * **• 1.9S0* An introdnotion to l^to@ologr* 33io 
3S» ^Niii9^»i|G«<S, ••• lSi i« A oon^l^t iou to tho oompamtiiro 
«o:i^iiolo|3r of th« tlixn'aolo «oiorit«« 
0f ixmmw^* fvoo* Mat* Sol* 
fliila^3.]^ia«7ol .ei* Fa^t* X«^ p« X«»53, 
3$« * " ••• l iM« Botts on tlie t ^ m e l o i^loritos of 
iftaiod iaooeto* &it«Mloi»««7ol«XIT« 
37. » « ••«ia3.?« tho imtujfo of tho V03pa««anrlJt of 
»m0K, 9»§$jm in lB«o«^» AMi*ltot»Soo« 
tweigliifti ftbietalsiAjL tti^tiiTM of 
Hm IftXlHMl o f (^3A9t^pMI^POII9 
40* ** * •««a^^» k fmmta9m%m. of gonitpalla of mX^ 
^^Ni or loiitr ia8iot«» P r^otio 
41« ** ** ••« 1920* lOM0Nieiai on tiMi baoio i^ ljeys of tim 
t^mi^I «Mf»iiml s lamo^ifot of 
' ^Sm mtm of-uliiuioi iiiioo.^«6«i* 
42* ** ** ••• i9Sl« ^ o •oI«Pitoo of t ^ }^ ftd oad 
aontli purfes «^ oopta.la Iviitisro 
suS i^uit liiioots* A£m*S)eit«$oo» 
4S« ** " - ••• IM1« CSon o^otioo of 0 otot^ ffiMait O<»IO«N» 
aljug tilt tomiiml al>dOBtiiAl s^rao* 
^^3em of laal* ins^tsw Cim*l»t# 
\ 4IM0 ^k ^ M I ^ U L ^ g ^ ^ ^ 
Tol«i3« ]^ »?@« 
Im aalo jya«.oot^ Bitil»lroe^fa«lat« 
INm« foI.*^«fp«2j6«3i«fi|^»I«9« 
jBftmtito of ^10 ^ialli i^itttfm ooim 
14»P0S^  f«ofo«Bii2.i»Io*871«IISyt«Bi|pt» 
o f 4jpplo,llft3hi;igta%»0*0« 
4@« Bo M^hf^m «•• 2iM>i« liitrlfoigaimitai ocKitNtoiimtloti lasr «» 
ixmm^ foi^oito smA tlio i^ftot on' 
hmt, ioioetlogf Aim«lnt«Soo*AiaMF« 
foS.«X3QPfll«llO«l« 
47* l>i^ MiOtP«.r, «*• Idii* S^ptiottiro of loni^i^fiit dotopttio« 
oomsito of G9im»%mm. mm%tmim* 
iomoiteioisr fol«33,ll^«i« 
4»* ^ " ,,« 3.94a« Bui 1Q&t«?mI aa&tc^ mi^ 4oo i i i^ 
ticm of mm$mgpm^ i^ 4qp»^»«B#m« 
i^t«oimttii(iiMn^ptiHMi]iftl^ r«m]pl» 
Oft tiio Ofiitoiaatio potltloii of •«« 
^u 
«8* • • • !li93S» 
SO* tkm^Mmtmaf^* «•• 3M3* 
^ « &*1 i^MfiOtA«l!««* 3M0* 
SS» BcttttamiC.D* •»« 2d3tt 
i3« i>2ipoH»|i«ii« •*• wm* 
54. « » a XPvO* 
IIS« l^ 9t^ huse}.|tL«S«S* *« l i ^ « 
S6. • • -t X m ^ « 
®7« lite%C«B« ••• Wm^ 
^0 Wjmsmr^lUS, *•• 1M3* 
M&tm Oil t)M t&aJL« g^ i l t a l i s e£ 
of t ^ f«iiit#lia'and th^ir ^bieta 
k QcmtfiMtion to ^ « tiitti^QT of 
Stausfor^»tMif«Fat)l • .Bioi*3ei«. 
?oi»s«iro#i» jpp*i72» 
*IljM» Aim»mt«9oe«Aaor»Tol#U« 
OlMWVii^ ifmit «m 1 ^ »oi^lioioijr of 
AiMBr«7oI»79*B[o«3« 
tolmlos of J91^t#m, p»t3.lmlna?y 
ao<^iintt iflth ft 110^ on tim o l l a i 
'«9mtl(ai of Oaloiim Cmrboi^to tmm 
tim mlpigMan tubulds of lPoi<^ 
Tm po9t oralKP^oiilo d«9oXoisM»at of 
l>liiMHiot«pykii}« viatot«BftX»XFfoeto* 
txW3l^loa)|a pai^asito of tho 3Aff» 
<^ Ptorottlolmt iiig03p (Ciftyaibldao) 
vlt l i i^too on^  t l ^ aimtci^r of th t 
larva, •l%pa»ltology ,?ol*XXI«!lo,l# 
JksAtomf m^ ^kistologsr of ttio |towKitipioiil^i9 of l i« 9odiatsO| 
iQpkins (Co3.ooptoi^|«4im«^t»So6« 
AiMir ,?ol..XiCX?.Ho, 1.. 
'Sa%9nm% goaital ia of S«M« prpriou* 
i l f tmstiMioa tpoeiot of twrnlm 
aoyldidao- J'oxa^, llorph#Vol#72. 
59 » -••• lil43, ^ 1 ^ intoiffial g^ i i ta l ia of f«mXo 
%otiflgidlBt«|l&Baa»t,&oi^o and Piposeo* 
fiidao (oir^opt«iX'&)«Jo(iffi,lioifpii, ol#73« l$o«l.« 
f9m @itii9 i f f t i l i i * • • • l tS9, 
<9NU BKKli' • A « «# * JS®4I>« 
1 ^ ai«»ftlitt&«Q« •#« 1944* 
'f$tt WAW&stssa^* 
7 7 « WKMKXkmll* 
78. 
f 9 . 
w w 
w » 
t « • • 3i®3i@« 
# # # AJ^SMP* 
«' • • IPS4>^ 
0 90 4 I ^ ^ H K 
80» Bwr'btvtf S«l*ll« #«» I^Cl* 
iQETtttil^tiOII into t t e lif«i» 
lilsti^fy and M^i^ldW oi ^m 
Stindtssw and m^mmwu^^iB of 
<to tih« i«9«l0|st«»t of ^m sidHiat 
in %1m tMrmX ata^t of TaoMsa 
Cth» lajrmi &ilm«»taf7 «waidLK 
i l , a«»»a,f,S» . . . I S i l . f«»dNprl«» uttBtis^ilMifta} «iift 
ia» itiiitty0«§« ••• 1914* 
33* SlJyLt^*^* 
fl^ vtr^^^^ifpttt' JjJWWtJBi* ^WpflPFwVik "Iff^P T IF^B* mfr^^ ^^^HF "W^^^^HI WI I^PB^^ A ^ ^ ^ ^ ^ P 
f i t* of tilt wmmmk yUmm ssufls 
^ 6 « 
tS« Kfl»*aMllmr|£«l« 
98« K«iliiitS« 
• • • 





* • • 
• « • 
1 ^ « Sact«]»ml ftp^tuf^Mi of 1 ^ 
iostipt Xmpmt* $mmk^ Ulsiv* 
Bo«l>»Vol*TU#?art 3« 
1943* lAinml 9tage9 of C9t«r7 Ay 
ana of th# bpaeoaid trlth iiot*« 
l ike fungoa « FaaratitoXi^prt 
7ol* 3S. 
1944, B«splratoxy sy3%«si aid 7«9pl* 
tatoz^ adaptaticm %xi Xapvma 
and pu]»^ of diptem*BBrail«» 
toX0g7t Tel, 36. Ke*l h 2* 
]J4J6« Stadias in (^lerueiime, Bia 
a3Et«i*riaI rnorpfjology of Galaru-
e l l i a birs^tjiiea (Jaeob7)| 
CQlaept^^t pol7]^gaiPhyto* 
pliaga, ehFyso!saiida«ypileru* 
eloaa* Froo* IxA^ ilaaa.Se* 
f o l . XXXII* HO.IM 3ae« B* 
1946. StuSias in Oalaruoiima*^^ 
i a t ama l aimt<»y of gaXartialllaf 
MfMLniea (Jaeoby)|Col«opt;a!raty 
poiyphaga, pliytophaga , chrysoisa* 
iida«*galainieiBaa» P]*oQ»Xx»l*ik 
1919« X^iaa linaaet lifa«W*!Oiaekar 
and 0o« 2|€raad Lana* ttondmi* 
1JS79» OU tha anatc»y of A»t8*Traas, 
Li8ii,Soe,2k>ol«&d sar laa . 
• •• 19^« A pi*aliiiiiiaFy H a t of parasitaa 
of ae^t^tio importanca 1>raad 
in ma P«Bijab*ftapt*Proa.5t^ 
Sht.maating.Pusa, Iiid»pp« 119*^« 
. . . 1944. Extaroal tsorpholoiy of adult 
fobaeoo HomiioFmCiphiiigliaai 
Iiapidoptaga )«iAiiii.&it *3oa Jksktm 
7olJDC%?II,Bo.S« 
• •• 1933. Studias on tha l a t amal anatoEiy 
of tba *Stink Img'.IasaTa 
viridmla L.«>Ball.Soe.Ro]r«Iat. 
iKTl^t. 
. . . XWfn Tha davalopss«!it of tha l a r r a l 
9SA adtilt s<id»gut of 0al«idi« 
o]*ysaa (Riea iiianril)«Q*J*l{«$« 
? o i . ? l . 
« « • 
ins* iiKPiiit%i c»it*4« ••'• ii^dt«. 
I0f» 
1U^0 MimSlftULf 1ii«3« *«« '$JM^4 





U S * m^rvPS^J'^Q* 
1X6* Mieli^atr |C«D, 
A^  Study of ^m 0«lpcitit0f* la 
,*• 1^4« A fart3i!«r note on %}m Btwmtmm 
t»ftt» F»«e» libt*3oe«iiMatiBmi« 
7ol« n i« io .3« ifp«MS«i43« 
Mftlpil^i&n tul3al«» of tilt 
Imrvm of ftoptagwila intwmaft* 
BftH §• 
^,* ldl i« fmmQia and $ftXTi9fti Mi« t l tM 
of tit8«et8« Aiiii«Btit*Soe#Aai»» 
««, l i33* 0& tiM dwral^pniat of sialo 
l i a i t a l i a ^ d offi«i»% s«i&^iX 
?oX,7®*llo«30l* 
61&f«ifioatioii of ifiioot** 
«•• 1S3SI* S1a%idtax*0 ftnd dovoiopioat of 
eoioofioi^ with aot«« o» i t s }»»ie^ift i* ^«^,li»3«fo3.«75» 
Ho* S9'7«pp*4t*XS9* 
• ** 19M« % t o <m Btrvtetmrm and dfvolop 
«a«it of .poppodmsMvo SfstMi 
in FlMXa«Hits9 ipi»Kria»«^«I«l{«3« 
7oX*?$« lfo»Si9» 
««« X ^ « Sftos OB ^ 0 ttuvi^tupo aad 
mmle^amt of fiieaXo ficdtaX 
•ystmi iM Maymmsm Xlpnia i* 
eoXft* Q»J'*M*S,|feX«76«Jb«3QX* 
• •• X938» % • i^irpt^logy of C i o ^ d i ^ o 
10A4 
(am»^fa)*Proo«ZooX«9oe* 
Oompajpativo s l m ^ of app^idasot 
^ oightti a ^ n ^ t h abdcttteal 
Mgrnanta of inMOts* Aim*lftt« 
soo. Ais^»ToX«xiatni« 
tk7m MI«pa»A,B* ••• 1931.* On the l0.tmpml m&tmy of tmml^ 
119* • • ,» , iaS7* Hi* wi8el«» of the ad^t hraEi«y*b«« 
(ai^ t«ii*liif«r&>I*>*Q»^«H*3*foX«71# 
Ga»«7<m|2* > i»* 1938 
,,™.„,w, g iai« bicilegf of mioropl«ot?@ii fusoi* 
& ) pmmi»^7mtiCmiiew a pamiit* 
« of ^ « Hsm mMttf (Mfirlaa sairttfwyy 
ll^« lfoifFi«y K«l«a«»«1937* Bit pPiQnt^ al stag* in X&lmimmofdiSM^ 
iJX'mtam%«& by th« llf* hiitofy of 
IsmtftTus abruptorloos CBib)4^ MLl, 
IMt li^8abeek|C •?«¥•• 191^ » A vmiMimk of th« north aatiri^m 
•j^ «9iM of Ieiimmmi»*tliw Iwl^igiac 
to ^m .gmma iMtooarus lialldai'* 
Bttp i^nt tmm Ffoo«9«3«i^ , Sat«}las« 
?di*62« lk?t 13« |>p«l«44* 
1@S, !ltiaaitb*iik|C»F«lf,) J^ Tpoaotar dlasapls fUof^s^Bm. 
St I Inli^oiaaad XoB&aUBio&ld pa]*aaita of 
Pai%»r|D*l>* > 1933, t l ^ di^tl" @oth«4'o%uni*Agrle«ll«9« 
tlsiah^tOil«0*C, |Tol,46«Ho«4« 
pp* 3S^«^7« 
1M« }4lnf»»r7tF«T«) !^a Biataisorphiiala of Cal^idi^ 
Ife I efyiat*Q»^«M,3,,iroi»77,H©»307, 
fiaS8|0.W« } »»«193@« 
125« Wa3tm.ff^mti* ••»1MS* Taxxsiottlo valua of mala m l t a l i a 
^ tj^MGOid h^i^asoptai'aflt&aii.iht* 
3 o o | iamemf&ltXSX^tltw lio*l« 
1M» l^sa f far 4t{Md«.« 1943, Sha norplmlogjr and bio logy of 
Bhogaa i a s t a c u s (Spin) A braoiaiid 
intaximl paraaita of spottad Bol l« 
ymvmB of oottcm« £ad«JoujnB«lat* 
fol*?*Pa3>t«l &. 2* 
1@7« l(avaya»an|B.3» • 1938* %taa on Stanob^eon deaaao^Ind, 
pp»21&»j jr^aim*&srio»3e*Tol*3,Part I I , 
1 ^ » llaadita@|^«a« • . . l ^ s « tli# B io losy o f f iar f l i ea^oBiato^ 
p i i b l l a h i ^ 2kio«Itbaea|ll«v 1toflc,t73A. 
pmiUlU and the g^ital &mt» of 
msmU*f9ml9 of ovt^mpfm «ai 
I30« ll«l»^tA«&« •«* WiM* tim ••smmtatioii of ^lo a%io»«i of 
1^ ol«XZ«Ho«3>» 
13a* 8osl>lttyfi«E,I*«« XM1« 4 oimpftTstlvo as»n^lofioa| t ^ ^ of 
Hio iiJiM??ous syoton of tho r^ttooptiora 
4Q«r*foi*xranr • lo.x* 
In JUmoots* Aj^ »i»t*3oe»&iii»p9fo3.«f IX* 
X33* ll«iffi3.1t(l«A« •«• ii3S« flio OOimaTatiiro ip:rpliolog3r of ^M 
goailailA of lasooto* Aiia*&iit«ioo* 
134» llt3B«itQ«l«l» ••* m*^* Mmt l^ meonid piu^sltos of 4iist7aliaa 
W&&A hoTing iMiotXoi v i ^ aotot on 
%ho mh tmily Wtm^l^t/m (a^ooai^l* 
^>«SalI»Si&t*B«i«Z.o»S«?olt*^*^*^« 
12^* Somft Fo?d« «•• 1099« 4 os^ im&TatiTO «%iid^  of ^i« obdoaisftl 
muieiiiftttsro of or^i^^wfiold iatoeti.* 
Sraa8»l^ 3r«Ca»ftdii»i«£a»t«Tol«lXtr* 
fart 2* 
%M^ £liittali|0#U.f» « 1940* %tod cm tho prepii]*atl<m of ita^ inpf 
foif puilioatiasiy 0«»b7idi« t^voxt i^ 
l¥o8«|]ftiglasi. 
137« Pafl@«*|lf«l«. «»• li31« ]^ 0F0O«i^ ^2S gitwmAlB (4slawft4>|« 
poX7W(^ i»3r«mlo bip&ooiiid parasito la 
So«i^ 0«ll»S»4« B^t.of ikgrlo.m&slii&f* 
i38« •* " ••• 3M3* i^ Po»i aaatosiy of lai-im of yat; i^ pota ana-^ oe^  or lax'im or m^m 
3oe »te«i» ,?ol«lCI3C?l • 
139» fK!^m»^%%t •«« 3S3S« 4pa»teIoa solitaFius CBi^ tsebiirg} on 
iitt?o<ltt09d iKmoozlid pi]»a»lt« of tlio 
Satimotti.w t0oh«Siall«lfo»477»17«S«A, 
140* Pool£| 0» • », 3S3?» fho imlo gosiitalia in Hjmenoptoro Clri9«olsa) oapooialljr ttui faauy 
£tiiiitiiffloiii^#«Caii&4iaa^^oim«los» 
3oo«0« ^ ?ol*15*Ho»litl2f •pp«2nt»7l« 
iiji«ussioii of MM ftGtIirity of sid^gnl 
l^lAisa IZ iBftlt fiBitaiia of i^ 
144. Qttdriy M«A«a««* l i i i * 3ti]^i«« em ^ 3m mm^ pKPta of Ittillo* 
giftl^ ^^oatiBg iSM^ lte laiiait 1>ifilt* 
rtraHS • 2 ^ «>A4^ 41« io«TOl.« SI % •Xd«.S« 
14i« ** ~ * «*« 19i6« ftm Mio gwiitallA <^  i f t l l^^pi 
%M* ** * ••« 1 ^ « Hit Xif»»lii»t^f7 ftfid pNJirtli of i&m 
8^«ll^t.Soo«liOii^«foi«S8»l^p«S^k7e« 
M7* ** ** «*« l^^c INi tlM #tv»lo»«i% of ^m gonitailA 
ft»i ^ioi:r 0mt9 of Ovtit^tefAfill 
i^Niftti* %f&ii««Boy,Bfit*3oe«li0»d^ ?o3.« 
148* * ^^  •«• W41t l^row^of %\m inm&t hn^mmmm^>^»m» 
M9« Scdit!ll0e«3« ••« im^0 Biolofr of Ha4stwetiis A|ax O^tnttt (•oilii^l^«9l^r»l a pavaaito of ogg* 
of »o«M[to iKtg « 4im«lbt.3oe«Ai8^« 
•iirwi of %iio «i4»gmt oi^ ltlMXiiffit of 
Pisritiosioiii mmatiMmm* Am*l»t,a<}0* 
'AaiQP* Vol* lXCJD£»Ko«E« 
ISl* Sim^ia»ff •I*** 1944* flMi pmif&mtixm of ta^oto paTmsi^s 
lB2t * " ••• It4^« A faotor affooting Mftfa^ao In 
2<c^ pr» Vblf 33» Bo«3» 
Hat. H^* fo l»^« 
191l^ « ** ** •«• l@i^ « Ai^t»»^ and flisrsiolLogf of ^Qissy^ ISM* 
lis t^if«aill»Bo0lc«CQ«tll#v trnkm 
3J0« ^ * •«* 3S^* mwph&l&g^ and cvi^ltaticai of tlM 
%ii^* m9®* CoX« 81(3),pp«l^ 
im* ** * ••» :i^ S9« l^ ft !^)07aGie isMeliaiiitB of a (^as 
impp^w mad it*s antooadiEita* SaiHu iiia<i»Coi* ^(s)fpp.x»iii* 
1^0» ** ** •«« 1933.* lo f j^ log i 'o f Inaaot al3dcim«i»!>a7tl« 
3«Btti*al 9bmetti?a of t ^ aMosan 
aiid i ta a|)imid»Bia« ftai^* Mise. 
l i l * * ** ••• 3B^« IftoJluMm of Hia iaMata l^id aM 
tha opf^ns of faadtng* i ^ ^ a l ^ 
lh«t« for 1931*pp«44i*^« 
1B2» « ** «»• 3^i3« llc»P|^o|.d|^ of %ha Inaaet &Moiiia» 
$&v% XZ» Tha gwoital d^ta azid ttet 
i»rlpoii%oiN» ^ i t l i . lliae*CoX«a0(8)» 
1^« ** * *•• 2:9iRI* tha afaddnliial aaeimxilaBi of a Qmsa 
^op|>i«» ^i^«Miaa«Cf}I«94(6)«PP*89* 
2M« ** * «•« 3J^S« F^li^ipXaa 0f I^aaat aoTiOiol^ p^r* 
iii 0s«ir S i l l . Beck Co.i tair Sbiflc. 
tM« * ** ••• 1936* IS&niliolo^ of iBaaat alidoiiiaii Pmp%* 
166« * * •«• X94a« a^Xa gaoitaXia of l^mmm%9imm9mi^lkm 
iitaa»(loX« 99(14) .liiMilSilQn* 
3J68« • . . . 1947. 
The al^lAto »ii»mljaF atolianiiMi 
of tim ljon«y-bf#»« ^ith.*Hli«« 
fli« i&s«et emnlitti and th« 
l^iei«iilal suture « %i&tla« MiMi 
€^ 1« 107(7) cWiSliingl^ ti. 
1^« S^ i«mdt8RxmfB«M« ••* 1043* 
3.70* ^iMt«litfa«L« ••• WB&* 
BBaepiptlon of feiiale 4a|«ilex 
f^ l* Ho«l« 
th© biological oontrol of i]i««o^t« 
e^toelc p\it>li9hiitg 0o, lieie* 
171» flEQaSf W*H«f« 
ITS* SMOeliiF 4te&4| *•• W3i&, 
•«9 ld4S« Votes on the tmmm of 9D|&i>oaa« 
Ies«XfOnd« 7ol«33» 
Biology and morpliology of 3y8^«> 
4grit*S««?oi« Zx« Firt ZIX. 
173* SiMaBiljf i^HMI 
t&ism» fii9«l 
i f i . i^ Mn>i»«v»i« 
• * • 
#•* iPfto* 
The MologjT and leologir of Hf^tm 
offMtipwEmis Caiii«rc»i| ft mtmit^ 
of i ^ top siioot %oro? or tmgar 
eanOiSeirpop^pt iiiip«llii|Fabr«* 
, 1934, 2 ^ Mology aaA dffiA<^Miatt of 
CfTftOQhiaiimai gfa»(liooff»i(^t«pa} 
an Inttmal |>ax>a9itd of Cliiftraift 
S«7F&t^ lla« (0000idftt>«Q«J»lf«3«y 
1 ^ , 77, Io« 306» 
17S« 1^ 1l9rftiPd^ iR«l« •»* ldl7* 
iTi* iiliy»tt|6*e» •»• 19SS* 
177, • * fr 1JP36« 
178* ?ftf«fti^«3» ••• 1943* 
ftm b io lo^ of drag<m fli«« • 
Caabipi^ goItelVOTiity Press, Sag* 
SotM in Apftatilwi sotiiaiAVill^ aa* 
a l^ragito of the maise stsik 
bo«i»r (l^ t»«eolft ftisom|Fttll^) 
la Soi&% Afrio&y Bitll#lBt«le«« 
£o»di»f#l« 35* l%rt*n« 
f^ j^iytloal iiAloiar «t Kioto* 
pleotf^ fttftei^miyUi.SittftCetele* 
nrni* Biilltt tut* R«s*l»ocid*fol*87« 
Tho w^tomX mxfmf of nippr «»ae 
borets in E^emlmd 3tett« 
l^ «»ftb(Ml Forest tisi^iae|?ol«nZ« 
RO«Jk|» 
WfrniH 
3je* lfii33i^fl«lt« ••• WIMt ffm tmmiml t^hSmnttml 9%wmt^am df 
liiA£»tli»»» P70d« AiiiNf«Jmi#Se««f«l« 
ld«* ** ** ••• Has* Antflj thoit 9^^8l»i^i ^^mm%mmm% 
%m» iriggl^NfOi#i|?»l« 2.^^» Mgtation im. %li« t9«%M fly • a tftadr 
tOlUff•fOi* IXX« 
1BS« <* *> •••ld30« HM tQmAtixm of s>ori^fopliie mom P^ttio 
ttm Itofmrn of aocquitoos •Q«J'*ll«3«» 
?0*# 73» 
1S7, " ** ••• l^l.« fiii i>«ofiftttii:^ of ^toetsw Biol«&iV» 
18S* «* ** ••« 3.^2* Gift tho 10 mllod wRoolfti gl^!^** of t^ t O 10 llO  W oOlfti pMxOM^ 
X89* ** * •*» i^@« 2 ^ fi»etioR of %lm emmm ^XlMtam 
la thm gfotf^ aM z^fodaotloii of 
Hliedlims jmlixm (immistmm.)m 
190* " * «•« as^« Pti]iolfl«» of Baiawot Fliyilo3.@«r * 
wW w ^ ' ' T B ^ 
AmMikTwrn gJiQ oa m& fmmm of m m^n BESIQS. 
AraarOyamttPior sArgis!^ of 
Bstrgin of " 
4fi m%t»imf ttntorial &»• 
Mffti^jMil aoldvito of fNifa* 
gloii9a« 
OSt^ridi* of the sti]^»« 
«- * part of loapaii 
fiK^|fKsital gaiiflioii* 
IBfhy^oat^l' ^ i i g« , 
iB&fC.ii^efnargia of C«t«gioii* 
X»i^ • 2i i i f f l i^* 
Oedyoiitor eaffidto. 
G9ff€»pal fossa* 
osTiOirlf too of ialiimFiim« 
0mif0ooit3.d.7 solarito* 
Oiogf «»t«r x»ogieii* 
P|t|9a«ag3.ot9a« 
FfBitiPr^dsiil pavt iif 
Pgl»ipost g«rmi lol>o« fm^pmt oooifital aoloifit^* 
af| aiitiiirtafinp. 
AMUP Xy antAJfi^ * nargiR of immf 
I anterior margin of tmi&l vaiX^ 
ai»d I tntamai apotea of 9«ailiNi2., 
4]^i^iartioular m&h 9f Vtm iMHipa* 
Ax^ayattloular ^Bmh of t ^ padioal* 
at t antarior t^ilMVlal pit* 
BPOi^h&^f of |m2mgl#aaa« 




W^^dbraal valX of aitt«ploif|liai|si4 
'SmtffQTa&tm. ssapiiigi'i ^raal sargm* 
l^vPa|ioF8al part of w^m$sml Tim 
of padioal* 
SKyOf iatoial ridlga* 
POTtfC im wamms.* 











OtfOoeular stitura* QsafCiO t^ar isargin of o^itiml ragimi 
INii^aiieal* 
HtlFyfoftariov lifiguai Plata* 
f^i^gOi 
iyl^raragaal. flata* 




poatpoat oeoipitai iatiio^w 
i^lii^pivataX solairit* of laei&ia, 
ff|.90a.tarlop t«]tt<»plal am* 
mafaatarlor am of j^mgaalii la^* 
!%Mf^a3nxigaai dlivartioulna* 
liUVg^ faon^ visit iiisfa* 
3ltatyafat«d^ta prooaaa ofptaoaa^m* 
t^^tor iaX tiw&sv^sa te?* 
7H* 
f^e$%0mtml mvt of fpieMfVmktmi part ^f pemtkml. »1m iC 
<li»jal rite of t^^ps* p#die«l* 
Wm^'mm^f&X va i l of 
«»pal food ' 
J^UmmmmtSLiKmmKl&mm^iHim uim&mi 
mma^l ixmgmmifgixk of ^^ tm^am^Tm ppoovw 
f w i t m l pla t» of ppoplo* ar|9m%@argi»al r i % « o. of tiM mtm.* wsiTgM of irofitifml flAt** 
Aatr iaa^erior tsmasvef^ t i | « « ^ limg«iia]rgl» of tlw v«a!sfal 
WSJ^ of 'p?o^ii»rftOie f l a ^ of pro$i«fispoii« 
«!^kNiti^miSi« l»Xf«at«rioip diimrg«Bt mm of ^ i * 
^^t 9 0 « t « v i ^ SitPoifoat a»i' s^Mil l^eig«9iRi^lii of vdntfal 
of sO'Sftl l^g^wmtgiB Qt pMH of p^loiuf^i* 
viTOtgal f i a ^ of p90» liot'|^a«i«08t&l trntoiFO. ^ 
1 Im^totloa* 
BiailyMwIasi ^ i 4 ^ * « aiiti^ioir Sox«iba9iooxit«, 
aa t f iiml i a f l e e t l i ^ * BS|Msi9toi^ium ftf i>7ot^iP&x« 
Ml» |bos l« t«nui l latMpftl 0<8iJ|i^»i|»i^ti'ii* 
tmmiMm Cmmp^^mfiQ&l &p»dN@* of ooo i f i t a l 
0%*|i7oooa5i» p^ooosa 
C^iii^iproe^Kil *ir%iomla:r CbK|,I.||»o®oml rl»» 
% y l a t o m l px%>tt#«« of bftii* ll«i,yIidoi»iftl fflfti*iij»i ijafloetioa of 
X^lfdoFaal plsito of pw9ip%mB!m» Mp^iLwprem0W*9 apo^oiso* 
mppi^^rmMB^*s »^mml mUFm^^rMl r ia of 09gtmm mmgm** 
' platot IiidstftP|W^8te3fiml artioular knob* 
fov &y%ii^ |jit:ii»i«. Pi^^i^tai^iital plato of tnrmkatmemmm 
WM^^p&atmtmf' trla«gaiffir Fspifure&st^nal pit . 
S'a$« of fiQria«^m»ai* hiefwlpflmjeimm.^1 mpoidmm of pmplm f aargln i^ idtoNtalj^ Ift'li* ItilHra^otal !IOIMI« 
taiafPfcmotal loiM*» ai^ tiiyo* tmmmmmtskl lobo*« dortal Murgiiu 
vontapal saurgla. ZaiwI|PfOBotal lote«*a ttiit«i»o*inicitral 
I4a»l0|«<»otal lolw^f io?ial aargiiiai iaflootioa* 
Ktteartlimi izsflootion, hprnl^ptmrn^^ lo^^s po8t«70«iresi^«l 
tpm^wmie^^ lol9**« .|)0#toto* aapg i^fial inflootl^s* 
'ir«a^*al siargija, £eiii7Z|lA%«aml mrgiiml inflectlcm e^ 
I0t<^ «% 3^ml )3ri%« of ynm&tm*' atipm iMiopal l:»fl^«« 
8M|.giHitia^  g»&&m of ^»o^^m« wmfimAi&n fMgo of |}:?othoraoii» 
^mi*fiiml lafloo* Hiiptonotiffi. 
tl<m of ««fttt nimwl m^x»mm% $ tmmma.* 
WM&6* 6«e<mfO0oipital ^msmwitf for 
0P|Oeeipital pvm9m of l a t t o a of oeoipitigL ppooo3s« 
pmp%misp&&0 OspPiattaotoo&t |i«g f€»f ocmlu^r 
l1l3^,propl«ii»oii* inisolo of lst*tl%oi«oio f f i raelo , 
'2?S« 
•^pmtaTim ? i ig« ef 
|f^|fiN9IIZI#(lt. 
wing Dlatm <lf 
l^l|.iflitg flAttt of «3iiGtt«r»i]n« 
4iMlf i^lMI,?» tf fg ,rfi 
i l l . ,a i i t9r i^ lAiwIlA of mm&* 
P0S% ]^S/^k0lM^m 
Avf^yftnlftfiOf 8fiia» of 
tmmfweml l»7i%o» 
BftfiKi^aalniw €o?aaI ]m^« 
B0|%«8l009tft. 
Cyio!ig«oiaFiaft of fios^ii^ 
J^tOfmi iQlm of 90tt^ 8B4 
rofryiiNisooo:^^! t o o ^ ^ 
f ffof ia of 3yd aidllliirir. 
^1-ito of 
Aip«!,ii&at«rior Bota]. pn^ooas of 
Aff^«i i«of i } f<^ i &]*lig«« 
4ff^ii&l39i of %ho nosfiii^Nil brii|^« 
3Aai|first axillaii^ io lo r t to of 
foy#»iftfi|P* 
34xt3t4 sx l i inr j tolorito^ of f^ NPVfJSgs 
HifttflMi^laafo vwati^l kmth* 
0 ^ 1 1 OOSBjl8IO%i.fE • 
HsBMfMisooosEl sookot* Q-m^W'^matrnpi^T rim of mosoo^eal 
€x^ |9l% of iioaoo«m« 
l^gl^^SHiSOltiSRQAl p i t ; * 
irjl|VO^ of tlio t ios^osta l plato of 
ITJli s talk of tho Ht^tsoatal. 
Plato of t!io -— 
lAati'^.lftttlsftO of nidlAii 
*^»t«rnal 3?14f«# 
sia9|iteclliai smtmio oftontini* 
o f f 1^ 00% • 






£%)i0|tetl^iS tl!¥ll<KS • 
li^^lXllNI^ of BOH^IIOQQI&l TiSLm 
mfm^ism ftf^ Ft of somtim* 
wiigimodi&ii storaitl §!*oov» of 
ll^gi»odHim »t©ifial ylfigs of 
lifg'^ t '^^ 'i^^p'al aoaral fomnMBi of moso 
RRfnotftl pldgo* 
BM»|lat«i^l part ,of aoutiM. 
Pl^|iMiiiopl»ta?al i opml amrglu^s 
lnfl«otlOR» 
il dorsal 
Wmsk^tmtmtim^ w>Wek of 
of 
^lonsei* b^Ftng f»mm9 of 
FffflJUIgtt 
p3l«iiral pit* 
^^iai^yaiit«irid3f mirgiii of aosopoat* 
2PhI^il>o«t«7ior aoteh of mosopost* 
FI!Pgt1^'^^^<^^ notal p3K»o«sa of noso 
PtfpostopioF lasoila of raosopost* 
I* 
Vt^^aa ipiS^ of trianfttliir plat** 
tSoii of iam . 
7gft«gltlA« 
W&WgiMk of 
floi|J«tp09t«7ior aaifgin of soutolIiHB* 
«f tlMtiaotiil f iisuvo* 
%*•«# •fi^raeuliiF lobo of tli# ^id 
ti|pi?«M»iitaJL «ttitf4i« 
«i | l f iui tonto soutoHa? s»taiPO« 
^IMfWIW, mm.W. ffli fMW^ if. l i i ffilA»TO1^0lff,,iiilM* 
AF«^i«lafiu^il mm* AlGe3^i»otaeoxal articmlaF IBIOI»« 
MmW^mn^mti/ow M3S cMT ssdiftii Afl^artieislftir ymdb f&w^fm podiooX* 
•tofiml rl4g«» iiIF3|ftiit#]f&of notal proooss of BO 
14Xf f t9st axillaifr •oiorito ao^»* 
of Mad iftagf* t&X|flkid ftzillaf^ solorit* of hlM 
34%^N1 iOillAvr solopito irtags* 
B<mflNi«ieoxito* BSgftesittoffffiai of iMfta t^ wamie* 
«^te^i>»dtiim« 6%f0^lq^« matixm of 
tftoi»Bi« <a»atffiotftooml ioolcot* 
»i»t«piiMr vibi o f 
Fiffl <HP aota 
FS3f»otatlioiroo£o 
liyfta«1 i^HS^9iwX soX^KPlto^i 
hitp9yl»t@or&3l so i«P i to * t 
o f iMHft 
plAt* Of 
Wfm 
ai^tlAa a^DnMi i r i d ^ « 
Pl^fOttaipliiirai pit* 
MlMmX isistilsi cdf 
•HP'^"^ llP^P^fllP ^WP*iip • • i ^ ^ r ^ * - •||p«MiWOT "^F"** 
liiWyMIWf J M 8i l is fMWM fiT,, M TOI^i 
% ^ m 9 « d N » i Sflf«eXo» HXaPffttppw ImXf o f ^ i XatoraX 
r i d ^ o f 
IfMIMI ?#ffi 9lf„M riWBM tr.iXil ffllMI^ I 
f o r 
AS>|^ |IPOXitlB* 
o r } r i a 
t i i rPVlt i I mm* 
o f lMMiitKr« 
tX Il istftX fSs* 
ly^ltflHiX vootmX Fiffi 
o f " 
kpmik'm^mm of tiblftX dopNissev 
A^ raETf tspooiiftiitaX ovtio^lay loio 
lUPOt&fOtlS* 
001 ^ MHftOwy ji.O%X'B^ > 
omiieXafftftlOYiXox' mma^wX^ <^ oX«v» 
OfiiiX|0<»io&vi^ in Intoi^ftX iPldgo of 
ioi^ saX imXX of ti^lm* 
r l a ^ s infXoot io i i * 
r l a * s i j i fXoetXoiu 
IPl»*i ^ifXOOti^* 
EyOirtioiiXAif )ms^ o f fi^fooosmX 
ffi^9iR|di3taX doroax rim of 
^ Hiatal H a e f ejOTR^dti to l vmtMil Fla of E ^ « 
fiHM^ovMilA t e n * m%,apo^hM^ c€ e<»ail N^^ pt^ ssor of 
l l ^ , « « a ^ ( a r i ^ ^ 9f tmtS»m Wkwpl^Ap&imgil ptMt» of Siqp^f^siiir of 
ria« SiBmiBaiialrim iistai cut* 
' * ©f tiMft atwp it»» iiftal r$»# tie , . 
mpff^mmX f l « i^* FSt t f tmv^t 4N»rtaI «ttU« 
yiiM»|f$oiiB&iri^ i » mmtfa i l^imffl^n^r** tot^niai Apo^mm^ 
©f f « P 9 for ^fmhm WW^imsm*9 vm^taml n a i l , 
aiitiil. aipti0iilati©ii« ^fmmflwmm flM^m 
h^mvml %rtim3M%iim # f M m ? | l i i v a g i ^ t i i » i e f ^i« wralittB* 
iMfMaiBilBfitai» MdHfbajv of wsaxsHixttvmm fm^fftmiml Si«tal w$m Wu^prexM^l tmmr* 
©f f«8i*r# • fSSm^j^miM&X TUM o f foaiar* 
P9WmfPvm$>ml inrntTal v i a q^el imetoi ia l orgaa« 
of fmif* •|9|fsav« 
aciplf selorit^ of tbo elair% iu^ftiMrsiia. 
1SIVi»itft7ta3. oontimi ri i^* Slup}|u|»iF9al iatoral iaoli* 
giylapttayjal Sjitfral }i%©# fupl^ffrotarial dlistsl i&rml tim* 
tt^Wm^pm%^T9&% d l i t a i f^ «%iMa# 
v©atFa3. »is« fwMmpm%iiml dcHPsal ?im of tibia* 
f!NPfR»f9«^ dsal vontral wim ^ilirtx*tibial a?tioiila3f km%* 
of tibia* fbl^,tibial hiatal Soraal iPi»« 
7b£fE|tibial distal v«Btz«Ul 7bOtO«av|iiiatioi& ia t ^ iMtttifal wall 
ria« of tibia at it* a distal m^» 
fbiliiliifl^ti^i of tibial fliy^itPo«iiaiitor*s distal vonttal 
wwiiBal rt» attioulati^ms vith finiiF* 
T^IR|littal dorsal rim of ^Radiatal wim of t9ro<^ »mt«»» 
%g99^mm%mm fi9t|diatal v©atral rim of ti^ oebaatat• 
ff^^fooliaii^i]f*a vantyalnall, filf|t«ro«lia2it«]f*s dorsal nail* 
la^mMmsiml dorml risi <^  m|tJ^roxi^il v^tpal rim of lapoobantor 
^ooltfuater* fFfEiyinflootion of pr^dsftl ria of 
XTfti'eohaittffi?'* 1m tepoobaator* 
imisiiifffif* tli%lE00b iHT tbo ungiitfor* 
l|iBistiit««otal pr^vii* irt»|iiapsit»*aot<»p« 
t|Wittitraol»l .rid^« 
bjbristloa* litimito* 
Blaarflatoral ^argto ofbms^. WeMsmdimk part of tlie brusli* 
f sooii|t|itf^s oonoavitr* sSiaffi^'s 3aaob« 
•laari^pp's latoraliiargi&» mr,9pEr*s ffiodiim ridgo* 
1ft%tibial !3ot^« fl^i»ar,mr8iii of tibial aoteb* 
279 a« 
iM^iffMl mm, 9^ , ,^, mmm w im imhrnm^. 
f . taid dlsooidal e«lX« 
M^^ fffiUMld is«dift on* 4^  two* 
M;^f||lNtift out* 
imif„iiiM^ nm m m mm ni ,1,111 „i,iiihm««, 
I 
Wf9^ 
#^ aiy^ f^ Q33 mm m rm frnvm mtmmmmhL mm> 
fiXlii« of fmUm of thlFi 
if f«tf 8Mel»i*aii0^8^rt ^ 
H tl^'XMt^amlsimmmM pmtt 9f 
maFfia of •IwRift* 
7XXX •tgPfOtai pint* of 
3olf|WSIOll.» 
•tMfTont^r of SiNU.ool» 
XZ«tl.«liiXo^O(! fiftf of 2iai 
mlmiWkm 
zx«iXfiot|8eiitim of %mm* 
of n i i i ^ %%tmmmm 
aeSfantiloostal siituro* 
A a m r XI*lttt|aat«r£or mygto of/ 
^i9 l»d«d daz'k bvoiBi roflon of t«r|^« 
M f d o r s a l teXorotio l»rldgo, 
Lflobos of f06ial««a oifUm %«^pi« 
LaM^fAiit^^iBosal MCtMrnsi^ n of lAtoral 
amrgin of t«^^« H Xf tsion^nyi^as part of tonth 
O ^ XXX*X3tst90l>I.Qfig plato of 
S7«?XFo«tsiifft|Vi4^ wms postOFlor 
aa^gin In f o u r ^ to 
Pi&fM|pftiHPo«lfttoi^i mpo^mm of 
podietti« 
BOf»P|ji®t of oMi^lM 8U^2I^* 
SMil|i3lt«ii!)ftxiftl pinto* 
^l^X«*^f3^ iU^X p3jttO* 
VL<*jMM%t^GA to 91S& storaa# 
t%»-13kMmam3fm%»%mT9l sapgin of «t«Rio« 
IX*IXf|&sil ti& &tli ^rgft« 
ZIii>IKt|iitaft7»«iit«^ior tt&rgin of torfs^t 
XX^IXfposteiurjPOstoiriop sHu^ia oftmft« 
ZI^o9mf»ote& la postortor BMirgln of • 
t»«|ll^i9tX0« 
liOtfliiweMitv 
^%Mlh^ l>il>l>pf lftt«rfti ^s^mmm of ^w Imili* 
MliifptMidian pjpooona of tlto J ^ n ^ ^ t o o l bmaoH of la% piiir of 
t»iI1l» VftXmtlao* 
S^rtkf^jr^X aytlouljiv Ism^ "Ml^wmstm of I s t pal? of foXtnOA* 
of ^m tiPiamfu}jypp2ttt«,§irti(MiOpo»t» 
im^Mmm port of oblfMii plfttn* 
OlbftOblfflog pXato* 
OMfOJitorloi^ attrgia of oliXong pXsto* 
O^itOiiftrglfmtl^m la tint %Bne9^ a t ^ l a j ^ tlw otOL^ sg p lo t t , 
OMfSMilAls^itlar tappostifla 
Ptl»t^iP03toriov artioiiljiv ityopolteo aoar ^to tyolo. 
loic^ of tffliaffiinilftff 
plAtO^ 
l^dfloMr pftiFt of ci«o^bfoto liy I«a  
plAto« ^ 
O^^idoriml igftjpgla of 
»|AtO« 
pglx 
0%^«K«ad^l lolio 1^ ^ o olOoagplato^ 
OMli»i%Miiieinml p i d ^ of oUc^Eplato« 
i^SO'i 
of qim a^mto plat** 
ISrliBt9^^3fi@p laipgia of 
ifi|S«doiii! pmlr of valvuiat 
"Kifirmitmi amirglD of ovftIL 
plAto. 
Qdiif^?3a.3. margin of qtm a^mto plAl«« 
Qdi|$«mi eiroular isf^33le»a of 
^mi'rm^ml siai^in of qtaiirmto pl4to« 
T0%fVmiak9 of Sim fair of vatvtilao* 
i^.sn«at& of ovipo«itox*« 
fll^topiovai pis to of 7tli stovmu* fwijBMfW»rg%mX iM%«mml ridgo of poito* 
3flor »&3^ tiii 9f 1api«^giLLa»iate« 
f^mtfuppor tip of triAiipuaaf plato« 
ll^iuip<» part of q^mSamm plato* 
Ivllwlfotli of l9t mi» of mlvia3jui* 
«311^lx^ paljf of faivitlao* 
15B0O|Vi»iii^ al siargin of oblong plato* 
?stfV«8tlba3.iiB« 
^iinni^yOTi ,ifg,„CT,..,ia, mmm mtm mm mmhm Mm 
AodSlf^^rsai wall of^ eMiioa* 
AoafWfVontyal nail of 
bV|ba8i YQlsolla* 
BalV&»aiit«iPloir 'i^rgin of 
I^Pfsii wtovioip aaiPila of 
'Vwits^l lia^ lf • 
^emSfUmt^mimm ooa»eotion 
iityftdoFsaX wATziM of liasi 
f^OUNNjA-* 
fULgltey baaal asiFgto of tl%i 
diigitisi, 
Of«rvOi»« 
iypfXettgi i^ift l iwil p^MS'iNi o f 
lAtfx iFOILjNil.la» 
IpSkMi|dor8o«ito«al aairgla of 
SraiMiral plato* pal part of feast 
' •olaO'Xla* 
ii^W^mmmX aargim of bast 
'VOiJNilla* 
flitrj||SiallotiNMi« 
tl»rlp,ttp of tho v^itral 
tialf of Ikasal ria 
of parasioral plato*-
Yolyvoltolla* 
A^tidlt|diatail ap«3E of aodoagus* 
Ao^jvwciti^l soptiA of aodi^ifiis* 
AodSlpMld loagitrndlnml al i t of aodaagua* 
apa|aoiiiiftpil apo^osio* 
i^ylaaMl apoiomo of i^olwlla* 
m«baaal ring* 
Wm-m^fm^mm of feasal simpc ting* 
MPSBiPOitorior aargiii of iNiaal ring 
iait*8 iorsal half* 
#tti|0%u[^ta« 
o«m|<lig|Oon|wietiini ooxmootliig dlgitmi 
viHi %&si Y^laolla* ]llrlp9<i<»^ sa3. lialf of basal rim of 
paraaoral p3 t^o» 
lOfiUM^mAUM p la^ of a»i^g»s* 
lilA€dif»04iaa plato of ao^oagi^ * 
diltg|dliltgltll8« 
fs f gosioi^ eidiylo • Piparasaral plato« 
Ipobiaolorotisoi .bridip* 
IpltefVtiitro iiosal margin of paramwpal 
plats* 
Inibrila^raX nargixi of basi vsolsalla* 
Hbi'fiwsal part of basi volsolla* 
pfvpiaEiis val¥o* i 
tnlrlpitip of dUirsal iialf of basal rla 
of par^n^l plat«t» fBftpfVmntml mif of basaX rl« of 
paraiBoml plat** 
VTftJitemal longitudinal rldgo of basi 
«9ls«lla« 
wi:SS'i*j; 
ctfOirtfie* of Vam mXt'mrf lapias^taiA of the i&llf%XT gXai&&» 
ill^|.ior9eiX Willi ^ ant** l|p^t*9^«^>^i^»* 
wim pimmm* ^im^wpS^ttliml fo34«, 
ISxm^ 1^M9&mX food oli&imai* 
Bafyfolts of t ^ iittlaa* |]^l..iiitisttl |>lat«* 
£eit|iiit;as%iiii« Ifmi^mal vail of ai^il^lial eoXls« 
Uamltf l i i»^ of mltWkVf iMs&m^^^lw&mi of thm aspillii* 
sljaii4 l^bo* limttlWiiWau 
' lairar« Mlbf %nia non^u 
I^iamolana* i«iFfmto3^«^ of pad's afit^iiiim* 
SiMfraetmi aatiolims* o«mm«i»ao3.«a%oS extavssal X^yvr of 
Pt^tliymvaii^ioulua «fi« l^^taatwfior i^ imryBCoal. af8t« 
^Iliasi* PliMf^ianFiigml di^ isrtiOQla* 
BBliyMjfitvoiMo »aiitl3iraiM« Bsl^ -^ poatairioy liiaifamfaal atai* 
Fttsrpifl^ iavfxigoal olata* FF^iPO«t«pio? ^inqme* 
INw&typ?ovi»trleuitia* Pviatg|8^t« of wm pvtamsitattmiXMa* 
fyiiitlt9tov«itrieii£Kt Mp« ll«et|i«etai« 
B«itM|»«otaa, pi4* tgyVtfimMfalli^ o«ila« 
Saloiiaaiivaty giaiidi*! atatriatadi Imni. 
oouMa 4am%» BedAma&llr^wy gland di»st« 
ialpam,aalimiT wmn^^ BAltmmliv&ry gland*a teba« 
aCHtl^apaoial oljfoular S^laXtSpaoial l imgit^lml stisola 
3v1Lv«a%o»o<Sa«al K«lini« tettytraima, 
•|Vi4»iEaaa* fwil|9igiitri<mlu3« 
f%llifVaii%vioitltta apit!i#» WOyflooa? of tim la^aoml ahaabar. 
afPFOpodaal aplr&otilas* tulia, h^pwepoAml vantrtl %i*meihaa* 
dfp3poiK>4«al loop« d|P7oi}odeal doraal tmalMMi* 
-^mA tliofaaia aptmauiay ffmaaothomeia pos^rlor loopt 
tailM* f«itmeiaia of aaao^ M^ MMSla poatarlar 
gipoataiof maaotavgal lara* loim to i^mt^rmt amaolaa* 
otea* !t|M(80targal timelma* 
IflMt ^307aeie apl7aomlA7 Jft^taala dorao 3at®?al alv mas. 
MMSSSMll* 
y&tm%ihmmS:m9 in tli« ^mmA vtgliii* 
iifm«i«^ii»Nielo antvriiOF loop* 
0|f?epodi«&l wntaro lAte^ftl IIAOIMMI* 
tflssitr ^n»}mm of v^^rolAt^rai 
U3^*gflataral bra&oliaa fsran stat^Iau* 
Syotstar pal? of air §««• ftoa naao-
plfitrai fiaatrai air 8a€« 
Agapteiai tiae^mX timelsaa 3|4oraai tim<^ i»a« 
Caatarior l^ tanaii twm 
Hit lat«ral tns:^). 
l|iat«trai»t«a of tht g«ii* 
tallA* 
asixra* 
€g4orsal viseami tirati^a* 
ll|e«iitraX hrasmh fmm tbm l&tumltapmik 
F|j^starior bfaneh trfm tlia latafaX 
HyS^«tra^ma of ts^ a gaaitalia* 
IfStamo YiaaaraitraalMMi* 
Hftagpgo •iaeaxal traoitaa. 
P f^ilniai targtm'a traniiaa* Siapip&eiOar tub«» 
tf|ant©3?ior l>ra»«h of fismeT&l %i*aehaa^  
Xmj^ iSEriiieipai irlsoeiml X|poaterior t»?ajioh of tri^oaraltraolaa* 
famaiia«» Ztvatitral raetal tfa^at. 




irai^psaX viM of t ^ 
apiraajLvt 
I«Kf»iI|!aai»glnsl I'- '^floetioa 
of tho poat«ro*» 
vwitifal. taax i^a of tlia 
Xel»a* 
f ,i«»i ohttlnoiia plata« jSpiwieular traeliftaa* 
St|aplraaiiia7 lobo* 
fvi|irantx«il Italf of tlia wim. 
of apimeular tamoliaaa* 
B^IisaiFglrml infXaetion of th» pm» 
tarior isargiii ^ eoatml brlifa 
of tha v^fmet^am, 
%y%ial#i&g fx<c8s tha irwatfal miA t^ 
^iw poatarior lip* 
Ij^^vml w&a^im. of ^ « XalM* 
l«teilfa^@avgi!iai inflaali^ii of tiia 
aoraal Tmr&in of ^la X#^« 
SfSMBibmiioits atPip* 
Otltiti^i of i&iit spliaeXa* 
p,poatarl<»f lip of iM i^lraala* 
xw^ r^oaa ridga aaroaa t^ baaa of 
• %hm aplraoulay loba* 
7f ventral lip« 
^i^^mf 1QM3 tisiD 01 TM fiomm m mi. mm^UM 
. M M »,,,ia, .,#iffii« 
8lcil«il«t at tilt mMmtimf «»A k&^moatU* 
Vm S!«d «IUHil»«r« A#ittt4iT«ptieulia of nm «ofta. 
tfftl slsmi* 0f til* 3rd o^iiilMaf* 
A&#itiiol.34» IMMW <if tliMioirta* 3«ist/^t»|ant«rioiP fttt&^iis«iit of 
di4i^N9tii]Ki«t«fi^ attii«li» tl» f^mtral ila^f&ipi 
»«Eit'#f 1^ 1 iri^ %x«a m& a»d&itli »t«amft* 
dlAflitttpi €» 3 r i l 4 ^ fSf^vKityal dtaj^fapi* 
•t«f»a« flS^»X|t7ttB»ira^s« Ha»al« filiras ^ 
Mtlltfiaiiir»ift3L IMHPW* Aftn^^ftiittrler j^ ma^ r^ E* 
ir^ffiwoLtal. fuiigl&m«.' IfBMffv eoimeoticm %«tw««i!i ec»i»i>07ft 
poatademl. iiaJLg^ lunfvws* Itl3iiir|ayil>|jftl nmf* 
MnNTflialMil. ntifii* ififffyaBiidiitKilap aaFfv* 
lii^««fa^ilMf7 amnw* CiolliMtteetlcital gaagilim* 
"^ 'mTmmimmt iittrvt* ^^iMMoi iIe amglim* 
^H«3L|a#e«afftpy gland* he&SM^mmsmgT gland doftt* 
asliwavasraitoi^sttt 
^latola^ivr duiit* ]tem|liitMmai i^itii«lli»* 
'i^,m**M4^r 
fillPifp«iiulAti^a In tilt f^iliiifi^ifilittt of t\m tellimajm t&fm* 
Vtlf'fitollflgptwi. 
iMJUimOT, p» i g .111 ti 
iMMkdl ita* 
pas^ 0jf iNsiaNI&i 
iep f i«ti]K»»t<»a3. 
lm^^fM%0wnl null @f hriMiw 
d f f i f l f o lArv&i moult* 
Sbf.d(»p«ftl Imp-* 
Ifltiiif 1)fti»liii«jpgiii of . the iisf»libl«3» 
mtrl9mii^$pr^mion of t!i« nEHSiitsr 
pe€|pf^msil part of t3i« ^f id* 
Bt*9tipm* 
2?1|S^ l ^ i r «if imimdUi** 
t i^gyt i ie pskixB of t lui 
ttu^moio wing ib^n* 
lei| | io«t ooeiBitai iutisft* 
ptmpm%miMT tm^i^lAl i^iti* 
SftliiMiporioi* f3ynapQ«to a^3. vssi* 
St«| t t i |dtAl soli 
immvmtm wax of H^ 
af l i^pa.p&ir of valiwlAO, 
^.fri^TOp mm m m~ tmm, m ,ig Mmmum mm 
lim^a^Mma^ '^mmm of WVmi&m&mt of th« Itft sine gland* 
iMliiiiiiiSlli I I M S I M 
ff«mt«rlor bfiMsli df ifirwstimX y»^» 
ifIvfti^i^ in tilt &«ii XimflAtdml tnn^ ES* 
jBrngymfioLi mm m m& wmmm OF rm amcmAf^ a p ^ 
^ 7 , 
ii|iiiliWirl8i'iMAiBil M mTflmmmmKm 
ku%m.vw»fm&%&iPlkB9 aau^ln of Aiitmsr€l» a^it%«[*loF atrslii of ^i* 
1 ^ gcoit&i etesbdp* f coiltal, !»2di* 
fdSftirallIni of the im9 
Pit* %m InanS viinf of %m hmA mpmtlM* 
* 2* F@3t«?ior wtm of 1 ^ ti«ft4 <Mi|^ ji2i«» 
* 3 , |iftt«?ia TiMv of iOm hmM mm^9» 
* $«A«a&rimi Tiiw «f tSm ttm^mXvmm 
* 6« %lMr irt<if_of 1 ^ l}9n^«|(^yi solorito n i ^ aoit^ 
* 7m tmmt vimt of ol^foo lAiMHrni ?«gi«a» (MAfraiBatio)* 
** 8« Aat^eml •s«^t l^i^ Mid fmm oiitsido*C Mtgnmatio)* 
*> 10* Prozicml i»la of ^ui plght oeopo 
" Xkm V«it£ttl 7l«ir of ^ t t a l pirt of aoapo 
at %%» jtn^tioii ir i^ tisii f^leol* ••(IHAifaraatio)* 
** 12« d^sal •l«fif of Vm iist&i pajpt of 
•oapo at it*s lisietlcm vitti t ^ 
fi^tlooi irit!i tiMtr ^r«ai ifaUt 
« 33* Bo^ Mil vioti of ^m wsm$3mX part of p«di#oXCIIIag:paiaatSv).l 
" 34« l»!i«r irj^ ir of dbvsal m i l of aoai»o« (iSSagfoaifttioK 
* I5« Ismm iriow of vs^^ml mil of soa}>o*(Magi%Bmtio)« 
* Mm Otttof «»fflkeo of ^ o Smmt ifogi<»i of 
vllpit MotiUa l^ olbsig iritQf* *««. (MagfNSisitlo)* 
* 17* Hator «t27llio# of HM outer rogion of 
yll^t aaxillA. faeSng il^« •*• (Magfoiaatto), 
* 1S« Borial rim of tlio labial o<Miiiootioii 
w i ^ tlio rigiit saxUlajpar stifoa In 
4tirm trimtFal oonpiNifsod eomitimi,m (M&iptmmtiMh 
* 3J9» OoFtaJl irioir of tlMi atisoa in dos*ao« 
viatrai o«B^ i^p099#4 ^Hilttloa* *•• (StagiwAtio). 
** S0« SOINMli iriOW o f tllO 0 « l t { m l T i f i O t t o f 
tiM loft atl|>09* •«• CBtagvw^tio), 
* Mm Oeesal vUm of. t ^ lig^iA v i ^ t^« walls of brpO|^ s*fyi» 
flftttt»«A« «•• (I>lfti!ri^fttle)« 
'^  M* Prfiodmai pftrgia ^ pptmpittSBi eat In i t s sididi* -Mid 
f|iltt«Mld 99 «• t» pMifliO ll^ lMF TKW of ^ 1 
« S©« lAtoiml (G«t«r^vitw of tho loft wueiXlA in i t s 
iMitsMil. ooc^tSSii* «•• CJIlAgfmiiatie)# 
" Mm 'O&wml wimr .^ X$Mgm»i^ (MMi^fumtie^m 
** Wfm tatsimi rimt &t 'p1mr$n$ml ausolos in roXation to 
*| Mm %&Mmt wimi of ^m doFsai imli ^ imt«rioi^ j^tyum 
vil^ msolos* #*• (MAgmvitio)« 
** ^» Tsetfml vHif of aatn^iov i^ iatsnix in roUtioa to ttit 
^tm«i^&s^im ^^rts of mm fftoiftl nail of 
o^ w^iilM* •«» (l^ ya^nHs&tio)* 
* 30« 0tit^ Tioir of tlio inm i^ml wtXX of antsfior 
•BNUrSraSE* • * « i w i a w n M B H I ^ A O l * 
' ** 31» Outer Tiov of ^B mmtml imlliof i»t«rii^ 
pHOfysK v i ^ isittoios««* CMagraiiatio)* 
i i • 
CMlHIS|¥»i.,miii,.l^ iiiif^ MPBiiWi illffii."ft»Miiiri.i.liiiJiSa 
f ii« Mm Soipsai 'Vioif ^ tho IDoz«i«. 
* 33* fmtral iriov of tho tlioimx* 
* M* lAtomi vitif of tho thovax* 
* Mm tmim •i«if of pposffiotai l,o%o and tins doirso-^ntorior 
pogion of tilt oorrosp^dinf sosoplsmyon* 
* 36* Tontyal wtmf of preifilMmmt togioii v i ^ Urn ^mikO«, 
* 37* fontval ifjmt of pK^lonifal rogion vitl^mt oosao* 
** ^« lai^ ar sm f^aoo of proplimfoii faoinf 8k3r«(Mag]«aiaAtio)« 
(( 39. Sovimi Tiiir of ppoimAost«RiiM« • (IlSagf4^fttio>« 
29©, 
f i i « 40« tmrnif mxfftsmn o f p;«>|>X«tir<m w i t h a u s e l e s tmiag 
" 4 1 , trnier mirtme^ &i pvopltusrcm ir i th wximlea tmtng 
aiE3r« • •» (niMgmmtte) • 
* 42« Baok of tilt proeoml TSM facing slqr*, (Ulagjnumtie)* 
" 43* Omt^ fltfir of tlie pFOOOsxal ria « f t ^ loBgitwIliiftl 
iaaoisiom ttfto i t s artietilap oa^ilty#*iMmgfms)atiiO)« 
" 4i« Immip mrf&&9 of ppoptmaraa vith O^G&I isusel«« fSBieing 
illy* *»« (Magfa^satle)* 
** 4Am XnnffiP sorfaoo of froflonroi vith tftielmiit&l AKISOIO 
faoing ^ , ••* (DlAlpratiaatlo)* 
** 4®« Pi^o^n vitli aiiso3Lii»»* (MaiVftsnatie)* 
* 47* tsamrni of p^odmai Pi» v i ^ suooles f&otzig alnr, (Oiagfa* 
s»tie)« 
48* Borsal ricw of froel«ii3PQii aM pro«i4o3t«7B«i at^ nrliig 
a^seloi iflth dbrsal i^ Satos i»f#ssod s^i Fotjaootiint 
* 49* So:p$al iri«r of proplcuroit aM pz^ tBuSoataxwn vlt^ 
d i^^ sal platwi pfoisod on r«ai»«otiim aidas and ixamse 
vim of <9aa Mif of prcmotWEiSbc^ ing smtelasClltiftffafflM 
tie>« 
* SO* Ooifsal iriay of pt^plrnxmn and pFo«idoat«st»ai v i ^ 
dorsal, plata p?e3S«! on Tospootiirv sidos iliovi«i 
muaolaa« «»« i Magmunatie)« 
* Sl« Borsai v i w of |>oitarior !mlf of proaadostam^a 
muemiim mmotiMm ••* (©lagiAiaat ia)* 
* M» f^numi aaginai vitli emsoiaa of &m ilda faaiiig 
IAQT* ••• ' ( IHagvtwsi t io) • 
^ i S * Xomer Ttaw o f ^osdi&al p o r t i o n o f aMftoaotisii aad 
pestariosp narglii of prmmtm vitii auselaCMagrai^tia)* 
* i4 a | Prol^ioraalo lag* 
« !»i Hiso^ioi^eie i«g« 
« Op Hita^iovaeia I^» 
* 6$* Cono^troohantal artiaulyaticiii* • (Magx^Mitl«)» 
« 56* Pwm^Umt ragtoa of to«Ott!ianM with •mtfal imll 
r«iioved i!mi»g aase3.as*.»« CMagipaafttlt}* 
« S?* ^t«r Tiair of tiNM>iiA»tip» f«WH«X |ol&t«(l»lAg]pa]aatlo>« 
f ii« ^ * Iimm wtmt #f 4i«tsl p^ticm @r tibial. 4i&Tml 
mil* # • * (MftgpiiMitie)^  • 
" m* tmrne irtmt of %iliio»%af9&l joint*** (M»gvtti^tie)« 
« €0« f«itiml rinm of i»f«tarimf« «** (litft«i«is&tl«)* 
* 61* 9ffir$ai vloir of i^ i^ ttftrmis* •*• (MafraMttioK 
* 68* tmmt •Imr of Yi^tmi mXl of tifOf i^Kattr a&i ft 
poptioa of ftaitr ifitu !sa»o3Ai* •#• CMftgz«iiAtie)» 
* 63« Si^^^tt^ nmtoios of t90tliftat«f» with Afoiaraal 
pfliito* «•• ' (lllagfttaitlii)*. 
* 64« 7tMo»tftJPfftl. lolnt irith*muuioloa* •,(l}|ftgxm»itlo>» 
* 6S« T^mam rim ei tllilftl and taswil irontpal vftXli w i ^ 
«3i^i«#* •*• (UtagiMiafttio)* 
** #6* Sno^ Ti«tr of distal portii^i of ti1ilal> irwitx^l 
i0dUL# ' •«>• (Magxtisilitlo)!) 
* 67» .Itatoiml *9loir of antomm^eioaiMHr*** (Mftg^i^iiitio)* 
* 6t« /ta'twitiBi view of ts»ii% ftvtioiaatiim* 
* 60* l&m^ ^ vi@ir of noilbtiffi*. . . . (Mappftimtio}* 
** 70# lonii^ viotf of OHO iido of a»«Ofiottin*« (BlAgviMsiatio)* 
* 71* Otiter iriev of postogjop half of sotonotiia ftud 4orsftl 
pigion'of MiffOflfiBMi* •4* (SfiftgfitBStio)• 
* ?t» tmam rimi of mm&ptmr&ELm ••• (BlAiraiafttio)* 
* ?3* Posterior regioa of sodoplonrcm witli eomt 
airtioulatioti* **• (Slftgr«i2aitio)« 
* 7 i , lAtttMO. vitir of mmm 9&S&$%mmm« 
" 75* lateral wlmt of meso iai(!o9t«fiiiiis« 
* 76* lAt«a«l Tiov of o»o imlf of jpt^ p t^SioimGie* 
* ?7*&*€aM half of sosoooacal ria i# i^ it*« iimtse mmf^m^ 
faoing »3qr* *»« (diagjnijafttio)* 
** 77»B«l«ssMm of i^soo^eal rim faoing i ^ « (Ulap^iusatio)* 
** 7B*k^ la toml viov of tePOQimat«ro f^aoml Joint* (tSmgraafttii 
B. Ixamm of proxiBal Pla of fiMKOf tming #lgr*(BI4aBAHAffl 
* 79*A* J^ iaOQ of ttoaoooaeftl distal vim faeing slqr»(l^yMffa|Atiel 
B* Co3»<»taroohaiital jolat of !aesoti)ovax«(llS*p^U(Ati«i« 
* 81« £»a«r wimt ^ tetal 3«ii»Ei of tm^^imm with azIBftfr 
* ^* &Bier vt«v of a«s<moti» with mselti.Cl^gr^^tlo)* 
* m^ Immt nm &f mmme^vm ytim wi»el««.(13$*p"aimti«>, 
* 84* Itmtr i^ l«ir of sonoootiaa vit^ aa8eX»8«(l>lAira}mtie}, 
* l^« l&iniap vitv ®f is»i&pl«aF«m mtli itiu90l«s,(BlagFak»ft%|ft>« 
" 87* £i»«r •!«« of smsoplotiron vitli suMX9#*(At&graa&tle>» 
" S3* Ivsoe^Bft wgm wmmlmt* «•• (Magrafiatlo), 
* 8t« IfMHs^^m witti ffius®l«s» . • * (Hiftsrftw&tio)* 
* 90* 4 |iur% of ^ i i ffi««oooKil vftll ros^irod to ttioif tlit 
o^lftn of ^poeliaiital aiiselot,* (dlftgraisatio)* 
** BXm Sopsal wtmt of m paft of iito]«otheffteio «i4o»t«»iiia.* 
(IHSApnUNktlQ) • 
" 9t« PvmOxml Tim of 1«rooi»mt«r of modotiiorax»(Bias^iaitie)< 
" 93* iBOiUf vlinf of p&ut^riGw imli of aiojNmo^ tt m^ aeta* 
notaii with imiolo#* * • • (Dt^ giraffistfii} • 
** 04* Iimmf Tiew of siotiuaotuBi, *• (Bisgraaatio)* 
" 0S* Outer viov of imtastofniiet* 
* 96« ^mmr v*«w of cmo half of |iropodoo«'®ota tliofaolo 
** ^ , Oiit«p viow of artioular pogion of tlio liiiiiwisgi 
oonpoapiMiiiiig iiota notal p^^ioii ai^ o^frosfoxmiig 
aotai^jmral potion ani tiMi aielllaipy oelorit^ii. 
m* Otttor 'yiow of Imsal i««gioii of hiad^wlai; aj^ d oofros* 
•elOFii p^ Qi^ liig pOTtiom of ^ t a n&tim with ailllar^ 
• 99» 0at«r viow of nasal yogl^ of hiado^ wing and tho 
emptmwmAiMg .portion of raata plimroQ with a»i11«fy 
solox*xt#a« 
« 100. kxiXiMTj soioritoa of th« hlfid*wiiigs» 
** WI0 lo^ir viow of pi^peioo aota |>l«i£fft|. rmism witb 
istiaoloa* 
fig* WUf l^ssmw vl«if of tm« imlf of p7opodeo«&«tapX«ural F«gio& 
» 103# txmmp vi#w ©f/ofi« half of Krop©<l«o-iwtapl««ral rtgl^i Of ^ i 
• » * 4JM4 with iaRisol«s» 
* • 104» tim^T vimr of thm prossod OBO half of ppo©o<l«o*ia«ta» 
pl««ral p«gioii viih musol^ s* <"MMiwiWimit.ft 
* 'lOS*' Sm«r view of t'lo |>j*«3f#d <ai« half of pyopod«o«*ffi0taw 
pl«iural p«gloti with wiiel««ft 
* • 106. tmmr wimf of th« prtssod <ai« half of ppopo<l«o*iseta* 
p l « l i m l l*dgiOII w i t h »130l09ft 
** li07«&« Qiutmt vi«ir of tPO i^antiMfO f ^ r a l joint« 
1« l.at«.ml iriifir of ppoxisal portitm of f«nii3P« 
* C* 7«iitjml iri«w of f«8i^P9»ti&ial Joint. 
p. fwitr&l vtma of distal irlm of fastir* 
* IQ&km Outer vi«ir of ppoxii^l portion, of *^oeha&t@r with 
fflU.3>Ql#9« 
B« Outer view of prosflsal portion of trochanter with 
* IDS, Ottter view of ppoatitetal portion of tibia* 
** HO* Outer triew of proxis^l porti<m of trochanter withausoles^ 
* HI , Froxlaal part of ttie iorsal wall of trochanter with 
ituwislee* 
* lU* Outer view of pre i^i&al portion of 8»ta«eosa w i^ tliofa* 
eie diepressor nmsole of treetiwiiiti^* 
* 113* hmtm of meta eoxal proxis^l rim faolng slcy vit^ saeeleai 
(JSoJ^gfaisitio)« 
* 114« tMm^i of meta eoml pr^dnal ris faoinf alqr with »ai»»ies« 
CMagfasiatie}* 
** Il®« Outer view of proximal porti<m of tibia w i ^ muaolM* 
* 11$* Outer view of proxiisal porti<»i of tihia w i ^ suselea, 
* w&s* ato4«wiBi* 
A, Inner view of the longitudinal half of the thorax. 
EXPLAmTION OF THE FIGURES OF THE "ABDOMINAL" REG ION. 
f ii» 117* Outiif tim of Sud a!>deei»al teFSUB« 
« US* iteWRp •!«« of 3jpd & 4th abdoainal t«rp^« 
** nt. . £a»«r vl«ir of S ^ aMealnal %9TEm» 
* 122.» losEMir iri«v ef 7 ^ abdominal t«rgim'* 
* 122« Bmor vi««r of 8th 4k 9t3i ab<loiiiiml t«r^« 
* 123* £mi« Tl«tf of 7tli St. 8th aMoasiiiml torga of foaala onlf* 
** XS44#lki!i^  Tioir of B«i# 8t®3»tift of aal«« 
B»£B!i«r Ttinf of ^& 9NI st«naa of aiaXa* 
* %Mm £»or vlffir of and to 7 ^ st«nm of fomaXo* 
** lMlk*tmm» vXmi of 2r^ to BWa. stensa of fnialo vith inter* 
atuvnal im903#9* 
* Itlmior vi«v of S ^ to 7th aten^ of fa^Ia ydth istai** 
stofs^l sniaoios* 
* l@1^ ,Xan«P rim of Sth & st^ atai^ m of fonala tirith intar* 
B*lmi«jp rlmi &t @th k 7th atania of f«aal# with i s tap* 
atasmaS. muaaXaa* 
« X^^«£aii^ viiw of 2E^ to Sth ataiim of eiaXa vlth intai** 
atamiaX liiisoXaa* 
n^tmm fiav of 5 ^ to 9 ^ atama of naXa with lutav* 
staraal iitiselaa* 
** VS&» tmm viaif of ath lio 71^ atai%ia of smla wl^ iiitiNr* 
ata»sAl stiaaXaa* 
Sixiar viatr of Sod at^ t^xaa irith raiaelaa of \Sm padlsal* 
atafii^Bi JDoBwr "ftm of S3B4/irafaii v i ^ miaoXaa of ^m 3>«4iaal» 
Jssmg viaw of ^d tapgua w i ^ msMlaa of tha padioaX« 
l » i ^ Tiav of aid tappffi urith misoXaa of ^ a |> i^oaX« 
I^SKMOf viaif of Bud tai'gtsa irith lauaaXaa of tha padieaX* 
Ixmmt iriaw of ^oA t«t«mi with suaoXaa of tha ]^ia^« 











o& tli« T(»rti<ial plat« of th* p«dle«l« 
* 238&«&Bi«r iri«if of 2iid ftnd 3r4 torpi with sm o^Xos* 
* B«£m«r Ti«v of ^ai tojrgtffli vitti stusolef* 
» 3J9, aDBs«MF view of 4 ^ to 6%h tOTga urito Ijat0r»t9pg»i 
* l-^,. laa«r vltw of 6tli to 9tli t o i ^ with intopttrfal soioios* 
* 141« Jgmmp vim of fth ^ 8t!i topga of fomlo -caalyfVltli 
iiit«rt«vg&I iniioloa, 
* 142« timm vtm* of ^ 4 to 8%h aepionts ifltlt t«?go ^toiraal 
ntisolos* 
» M3# , 3tei«p vtoir of Stti to 7th f i^ moata of f omal© <mly with 
t« rgo»f t«r ! iRl fiiii^i®3« 
* 1.44* Xmxoi* in«ir of @th >e 9th segstoats irltti torgo^atorml 
9R2S04>OS# 
* i4i» Ami rofioa of m»lm faolag i^« (SlAipasMitie)* 
* M64«]tariot vim of half s^i tmt$m. aM half sub^ftaltal 
pXato of f«sAio v t ^ fiuseio* 
B.amot vtmf of ith sog^ont with suaelos, 
«* 147* %A%mp/vimg of Sth to 3 ^ aogmwats of f««ial« (HSly* 
* 34S« Iistoml vim of 4th to » ^ sogptatt of fi^alt mXTm 
ftg, ^it« Snifsal vlow of thi aftl« gmitallA* 
* ISO, f^tra l vim «r th® sale gfffl^ ltallA wiMi immlm* 
** llll4»^i»imi vim of ••^MNs v i ^ siiaelot* 
l*y«iitipal iriov of ftiNlwigits* 
* 152« I«t«pal vi«m of ft^ocipis* 
* 1S3« Hkmmt vimt of ha^ii « iriag with wuolos* 
** 1S4« Sorssil Tiow of h&s&l f lug aM pmsmmml i ^ t o with 
imsolos. 
fig* 156» Dorsal view of male genitalia with muscles* 
• %M* Boyaal r%mi of s^le genital ia with amsel©!.. 
«• 1S7, Boraal view of sa l* .genitalia with auaclni* 
** 158* digi tus with sti3cl93« •,* (01agzm£iati6)« 
Pig« WQk^ ^mmp vitm of (m» bftlf #f tmml^ g«aitali&« 
« B» l a n ^ vl«w of triangiilay |>lat«» 
** 1€0* Ssn^r rimr of f^mle gmiltalia with muaclasCMagraaatie)* 
• Wl* Ottt«p viiiw of <»« half of f«»al® gtaltalla witlaaaaelM. 
(IHagpasmtle). 
« M2# Oiit«p vi«w ©f mm \mlt of f^aal« ^ n i t a l i a with 
Mi3ol6S* ••« (i>Iag7^yiatio)» 
• 163, Smer view of ohlong j^lat^ with muselos(Btagraiaatle), 
« 164A» fiafepal (mttor) Ti«w of lml!ii«i, (OlagfEi^tie), 
• B# lateral view of e portion of distal part of laaost, 
• G« Smer view of triangular plato with siu90l«s« 
« 16S# 3aaaer view of ohloag plat© 8t triangular plats w i ^ 
amselss, 
tm^ Otitsr vl«w of &m half of fssals gsnitalta wl^iaiiiwlsa. 
(SHagrassatie), 
167» Iter«&l visw of fi«ais gsnitalla and 'mgixm witti 
smaelss* *•• (magrasatio)* 
WMmTOw g,„iig„.fiiiiP M ffii,!roiififi, ,iiiiiif ^  w 4iaa« 
Flu* 3J9* fikiTial. Tiinr of %}m %l$mmtaxf rnxml* 
• B, f.S« of Of^« 
" I.71* Aiit«]pio]p «ad of tiui ppovfflitrleiilms <^ «^iiiiig into th« 
» B* L*S* df ppisf'i^tPieiilas tlircmi^ i%a an%mfi&v m&A* 
* VHk^ li«S« of ^«!itrieaiQ« thowiitg •pi^»Xl«s*8 slfl«#iiag off, 
** B« ]:.*§'« of mwstfietiliii ifit^ iioii^ ai98l«at«d glo^iilos 
ooslng (mt« 
* l*^* I..3. of iroatviotii^ ia shoifiiig fi^^aatioa of p«ritv#fliiis 
* XTSA* f*S* of latostlito, 
** B, t,S« of ssftJLplil.^ iiaii tmlmlo* 
* 177# f#S» of Miefesa. 
* IWkt L*$^ of salivate g3And» 
** B« f«3* of aiyiiinirr gl&M* 
" e, f»i , of mtX'msf sXani! disst* 
Wt9SUM 
_># 
Fit* tmk^ mti^m iKittvt* ^ 
* B* A. part of tho dorsal Slaplir&pu 
•* 1 ^ . Borml vitw of tho iraatral diaplirapi* 
\»iiiiiliiiriTOilgii. ylh i^niiiMiiiiiiiiiiiW f i iOJ i r iiVliiiillwglylt 
<> 1^« dMP«ii mi i r i i i r of t lM t^miii* <IHtAgF^&%t«)« 
** W&k-m l^ifsal 'ri«ir of anti^plor pov t i ^ i <»f t ^ stcffiodtettl. 
* B* d^sal viov of iSim po^tmfi^^ p&rtijm of th« deso^Mtl. 
l i i t o i f t l l i i i i i ifff l i i , nfiiSyiB Mm ISJi *w^.liPril^iM f w i i i r . m , i iWit i i 
* 3J8S* i«if8«il vi«ir of 1 ^ pMpifmtovy 9yt^«i of fSf f fXIZ med 
M Mg^rn^ of naio* #«• (BiAtTiteiiitlo)« 
* lS7t Bsrtal vi«if of tl io i ^ fp lmto ip j systttB of f I I & f i l l 
9tgn«at9 of fiHilOft • • • (SiApRHMtio)* 
rogi<m only. «#• (Ma^^ius&iio)* 
* l a i i * l a t o m l -vlmt of t ^ f i r s t thc^Nioio spiz^elo* 
* B* £iiBiMii of tho f I r t t t!iof«oio i^ i iwolo faolng i ^ « 
« 190» lAtoml vioir of ^i» 2B^ l^iojpmoio BpiapmlM vim i ts 
l»o«1»UPio» w l l faeing SIIT* 
gfWATO^ w MPS yi#gM,„fflr„,i^ , ^wm wMimuM miM" 
Pig* WXm i^9r«al vioir of tho sftlo foppoiaotivo 93r9t0B* 
** 19M* f , 3 * of to«t is« 
*l 1 * ^ , i , of VR9 dMroi*«l9#« 
* C. TtS. of ««al!ial vosielo* 
« !»• f .a* o f o laoiOft ta^ #iet« 
** 193* T*3* of aooossoi^ glAotfS* 
mmmwM. QI:.„», mmm m.^'^m "^mm mmmim, 'mm^, 
fIf• IM« tktrml rim of tmmln v^todhie^i^ sfstwn* 
* %mik0 f«i* &t tmtmfiow piFt of tkm vtuHlmfiwi, 
* B« f*i , of fotlAvlov pLwt of tho iri^ll&viw^ 
« 296« I.*S» of 1 ^ irltollai^iiM pasfing memi^ mm oeoy^ 
ehmhm tmat oao i8irs«wo»IX. ohislMr* 
* 19f|5l# t.3» of oiri^toot* 
» B, T«S, of vtgtUA, 
** IMk^ f *$• of stersmtNkoml tlrnni* 
** B«i Ii»3* of 9|M!NPM'%lit<MI» 
* Xt9^« T«S* of i>oiso:i gl&M* 
* B« f ,S , of polsott gliuid duet» 
* C» f«S, of lubrio&nt glia»i« 
** B* f*S* of ros«nPdi]*» 
" 30QA.* I»*i» of f«9«nrotJr h^tof Ivmm 19 ]*i^e^(l« 
* B* t*3, of ptsimroiir passing througii ii£3«a, 
fig* WU.^ Sgg of ^ 0 pamslto* 
** B« lA^ral l^ifw of meiO^ isat i^ftd l«7iraL« 
» C, lAtorftl vlfw of latwk aftoir 1st »oult, 
* B. I-aWral vlaw of lanm aft«p 2a& moxat» 
<* SO®. lAtwtoI Yi«v of lATm aftor ^nt moult. 
•• 203* lUitopal view of Hmrm aftor 4tli ootilt* 
« S044« Dorsal view of iprepmjja* 
* B, Ventral view of p^&pups^^ 
« C» fontpal vimr of i»ost«i?lor region of proptipa, 
« 20$* lAtopal fimi of papa. 
f%$0 206« Bop»l rim of hm^ eapatile* 
" 009« IbrsisiX iri«v of i«ndibl«« 
<* 8t0* W&iemd wimf Q€ MPKIXIA* 
* Wim Oat«? Tiifir of 7«iit7al imVL of hfiaS« 
** iftftRti^i iri«if of rsotutt «ft«r ^Pd noolt* 
o ^ 4 * A portion of tliA hoa]ft« 
* IIS» Iioipsal vimf of v«i^Pftl 4lAplii«g!s« (BiA^faimtlo)* 
* 216* Dorsal viifif of mmevmm 9fs%9m* .^COIagmiiatio)* 
*' 217A* Borsal vl«if of Bftio roppodhioti'vo s^t«oi, 
** B« T^itml iri^v of msLlm i«»itallA, 
» 0. 7^4tral vi«¥ of f«Ml« genitalia. 
ALKiARH. . 
